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EXECUTIVE SUMMARY 


SITE BACKGROUND 

Site-related groundwater contamination has recently (2009) been detected in seve ral residential 
water suppl y wells ncar the Mottolo Pi g Fann Superfund Site (Sile, Mottolo Property). The Site 
was initiall y a pig fann. From 1975 through 1979, over 1,600 drums and pails of chemical 
manufacturing wastes from two companies were di sposed in a one quarter-acre depression 
referred to as the fonner disposal area. Evidence of leaking drums was reported to the State in 
1979, and it was initially concluded that soil and groundwater bcncalh the Site were contaminated 
with primarily volatile organic compounds (VOCs) and aromatics and that the contaminants were 
seeping into a brook that discharges to the Exeter River, located approximately one half mile to 
the north. Arsen ic was also found in groundwater. 

Between November 1980 and January 1982 , the United States Environmental Protection Agency 
(EPA) performed a removal action including excavation, staging, testing, on-site storage, and 
off-site disposal of 1,600 containers of waste, and an estimated 160 tons of contaminatcd soil 
from the former disposal area. The Site was subsequently addcd to the National Priorities List in 
July 1987. 

A Remedial InvestigationIFeasibility Study (RIIFS) was completed in March 1991. A number of 
different contaminants were identified in groundwater, surface water, sed iment, and soi\. The 
RUFS found that exposure to on-site soils, air, sediments, and surface waters did not pose an 
unacceptable environmen tal or human health ri sk. However, a potential risk from drinking 
on-site groundwater was determined to be above acceptable risk levels. Although soil did not 
present a direct risk to human health, contaminants in soil did present a risk to groundwater 
should contaminants migrate from the soil into groundwater. Based on the removal action and 
RIIFS, the components of the remedy selected by EPA (and concurred in by New Hampshire 
Department of Environmental Services rNHDES]), as described in the Record of Decision (ROD, 
March 1991), included the following: 

Implementation of institutional contro ls, incl udi ng land use restric tions to limit site 
access and future groundwater use/exposure, at the Site and in close proximity to thc Site; 

Installation of a groundwater interceptor trench to dewater the fonner disposal area soils, 
two tcmporary soil caps over the former disposa l area, and installation of a soil-vapor 
extraction system to remove voe contaminants from the soi ls; 

Natural attcnuation (NA) of groundwater; and 

Long-term sampling and eva luation of groundwater to assess compliance with cleanup 
level s through NA. 

An in-situ vacuum extraction system (VES) was des igned and built in 1993 to treat soil 
contamination within the former di sposal area. After three years of operation, the YES system 
was shut down in the fall of 1996, and the soi l cleanup deemed complete by EPA (in consultation 
with NHDES). In the spring of 1997, the YES eap was removed and the area was graded and 
seeded. The final YES closeout report was completed in 1997. 
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In 2000, EPA decommissioned a number of we lls, removed the cha in link fence surrounding the 
Site, installed a new entry gate and modified the remaining wells. In the fa ll of 200 I, the final 
components of the vacuum extraction system were removed, including the vacuum extraction 
wells and groundwater interceptor trench. 

Natural attenuation sampling began in 1993. Between 1993 and 1998 sampling varied from 
quarterl y, to three times a year, and then to semi-annua l monitoring events. Annual sampling 
began in 1999 and consisted of sampling groundwater from the network of on-site monitoring 
wells. The residential well sampling program was ini tiated in 2003 by NH DES based upon 
concerns regarding the devclopment on Strawbeny Lane. 

An expanded residential well sampling program began in 2009 based upon a recommendation by 
EPA in 2008. The spring 2009 expanded residential well sampling identified trichlorocthylene 
(TCE) contamination and elevated arsenic levels in a number of res idential wells located west of 
the Mottolo Property on Windmere Drive and Blueberry Hi ll Road. Following the reside ntial 
well sampling in March 2009, NHDES requested Cooperati ve Agreement funding from EPA to 
eva luate the potential off-site migration issues and to determine if modifications to the Site 
remedy were required to assure that the Site remedy remains protective of human health and the 
environment. 

In 2009, NHDES contracted with GZA GeoEnvironmental, Inc. (GZA) to perfonn supplemental 
groundwater investigations both on and surrounding the Site which would lead to the evaluation 
of remedial alternatives to address contaminated drinking water. GZA conducted or managed 
groundwater sampling studies, geophysical logging of bedrock well s, surficial geophysical 
surveys, bedrock well installations, and an aquifer pumping test during the 2009 and 2010 
timeframe. The outcome of these studies resulted in the identification and evaluation of the 
remed ial alternatives that arc discussed in this report. 

FOCUSED FEASIBILITY STUDY 

This Foc used Feasibility Study Repon (FFS) identifies and evaluates remedial alternatives for 
contaminated drinking water in residential wells located near the Mottolo Pig Farm Superfund 
Site (the Site) in Raymond, New Hampshi re. The remedial alternatives evaluated in this FFS 
considered data collected during the 2009 and 20 I 0 investigat ion studies that documented the 
nature and extent of drinking water contamination surrounding the Site (Preliminary 
Interpretation of VOC, Arsenic , and Uranium 2009 Data In Res idential and Monitoring Wells, 
Mottolo Superfund Site, Raymond, New Hampshire, GZA, March 2010; May 2010 Site 
Sampling Data Repon, GZA, July 2010 located in Appendix D of this FFS; and the 2009 and 
2010 Residential Well Sampling Data Technical Memorandum, GZA, July 2010 located in 
Appendix E of this FFS). The remedial alternati ves evaluated also relied upon the results of 
subsurface geophysical work (Surface Geophysical Survey, Hager-Richter, May 5, 2010; and 3D 
Geophysical Conceptual Model , Hager- Richter, July 2, 20 I 0 located in Appendix B of this FFS). 
This FFS evaluates remedial alternatives to reduce or mitigate the ri sks to human health and the 
environment that result from exposure to Site-related contaminants in drinking water. 

REMED IAL ALTERNATIVES FOR DRINKING WATER 

Three comprehensive remedial alternatives were carried through the detailed analysis of 
alternatives to address risks from exposure to contaminated drinking water. These alternatives 
are descri bed below. 
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Alternative GW-I: No Action 

The No Action Alternative is required to be considered throughout the FFS process as a 
basel ine for comparison with the other alternatives. The No Action Alternativc docs not require 
any additional actions be taken to address the res idential wells that have been impacted by 
contamination from the Site. Future sampling of selected residentia l well s to monitor off-site 
groundwaler contamination will be perfonned (in addition to the onsite monitoring required in the 
1991 RO~). The No Action Alternative represents the minimal proposed rcmedial action for 
addressing the contamination in residential wells. 

Alternative GW-2: Expansion of Publ ic Water Supply 

The GW-2 Alternative would prevent d irect exposure to contaminated drinking water by 
requiring the extension of the existing l2-ineh public water supply main in Raymond, New 
Hampshi re approximately two miles to provide safe drinking water to approxi mately 25 residents 
in Arca I (as shown on Figure 1). The residences will be completely disconnccted from their 
ex isting private wells and the wells will be either converted to monitori ng wells or 
decommissioncd fo llowing NHDES guidc lincs. 

Institutional controls will be required in limited areas surrounding the Site to prevent the 
installation of any new groundwater wells where such use has the potential to hydraulically 
in flucnce the movement of groundwater contamination from the Site. Additional groundwater 
usc in some areas ncar the Site has the potential of drawing Sitc contamination into new bedrock 
wells and/or into other existing residential wells duc to thc interconnections of the bedrock 
frac tures and the hydraulic connection to the contamination on thc Site. 

Groundwater monitoring of selected residential wells (espec ially in Areas 2 and 3) would be 
performed (in addition to the onsite monitoring required by thc 1991 ROD) to confirm that 
contamination has not migrated to other residential well s. If Site-related contamination is 
detected in rcsidential wells outside of Area I. this alternative would require thcsc homes to be 
connectcd to the public water supply system. 

The GW-2 remedial alternative will also use the 5-Year Review Study process to track the 
progress of meeting the remedial action objectives and to dctenn inc whcn remediat ion has been 
completed. 

Altcrnative GW-3: Whole House Treatment 

This alternative involves the installation and ma intenance of whole house treatment 
systems to trcat all water pumped from each of the res idential wells located in Area I, as depicted 
on Figure I . Each treatment system will be designed with redundant treatment units to address 
both the voe contamination and arsenic contamination above drinking water standards due to 
Site-related conditions. The treatment systems wi ll require periodic maintenancc in order for 
them to rcmain effective in providing elean water to each residencc. The influcnt and effluent of 
the treatment systems will need to be sampled at least twice annually for the fi rst five ycars and 
annually thereafter. It is anticipated that certain components of the treatment equipment may 
necd to be replaced approximately every ten years. Some res idcnces may also require radon 
treatmcnt and/or water softener systems and/or hackwash fi lters (dcpend ing on infl uent 
characteristics of their well water) in order fo r the treatment units to operate effectively. 

04.0024466.27 Page ii i 07/27/10 

http:04.0024466.27


Institutional controls will be required in limited areas surrounding the Site to prevenl the 
installation of any new wells where such usc has the potential to hydraulically influence the 
movement of groundwater contamination from the Sile. Additional new groundwater usc in some 
areas near the Site has the potential of drawing Site contamination into new bedrock well s and/or 
into other ex isting residential wells due to the interconnections of the bedrock fractures and the 
hydraulic connection to the contamination on the Site. 

Groundwater monitoring of selected resident ial wel ls (espec ially in Areas 2 and 3) would be 
performed (in addit ion to the onsite monitoring required in the 199 1 ROO) to confirm that 
cOnlaminalion has not migrated to other residentia l wel ls. If Site-related contamination is 
detected in residential wells outside of Area 1, these homes would be prov ided with whole house 
treatmcnt systems. 

The GW-3 remedial alternative wi ll also usc the 5-Year Review Study process to track the 
progress of meeting the remedial action objectives and to determine when rcmediation has been 
completed. 
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1.0 INTRO DUCTION 


1. 1 PURPOSE AND ORGAN IZA TlON OF REPORT 

The purpose of this Focused Feasibility Study Report (the FFS) is to identify and evaluate 
remedial alternatives to address contamination found in ncarby res idential drinking water wells 
due to the migration of contaminated groundwa ter from the Mottolo Pig Farm Superfund Site (the 
Site, Mottolo Property) in Raymond, New Hampshire. The evaluation includes an assessment of 
the rclal ivc strengths and weaknesses of the potential remedial alternatives, (he availability of 
materials and specialists to construct the remedies, the ability for each remedial technology and 
process option to meet regulatory requirements as well as other criteria. Potential remedial 
alternatives were identified in part on the basis of: ( I) prior experience at similar sites, (2) 
applicable or relevant and appropriate requirements (ARARs), and (3) engineering judgment. 

The FFS was conducted in accordance with the United States Environmental Protection Agency 
(EPA) "Gui dance for Conducting Remedial Investigal ions and Feasibility Studies under 
CERCLA" (EPA, 1988). The FFS report is organized as follows: 

Section 1.0 summarizes the Site background infonna(ion, including Site history and the 
current nature and extent of contamination; 

Section 2.0 provides a basis for Site remediation by identifying ARARs and remedial 
action objectives and goals; 

Section 3.0 identifies and screens potentia lly app licable remedial technologies; 

Section 4.0 develops remedial alternatives to address the residential we ll contamination; 

Section 5.0 presents a screening of remedial ahernali ves to address the residential well 
contamination; 

Section 6.0 provides a detai led analysis of remedial alternatives 10 address the residential 
wel l contamination; and 

Section 7.0 provides a comparative analysis of remedial ahernatives for addressing the 
residential well contamination. 

1.2 BACKGROUND INFORMATION 

A Record of Decision (ROD) for the Site was iss ued in March 1991. The components of the 
remedy selected by EPA (with New Hampshire Department of Environmenta l Services [NHDES] 
concurrence), as described in the ROD, ineluded the following: 

Institutional controls, including land use restrictions to limit site access and future 
groundwater usc/exposure; 

Install ation of security fences in and around the former disposal area; 

Install ation of a groundwater interceptor trench to dewater the former disposal area soils, 
placement of two temporary soil caps over the fo rmer disposal area and the southern 
boundary area, and installation of an in-s itu vac uum extraction system to remove volatile 
organic compound (VOC) contaminants from the so ils; 

Natural attenuation (NA) of contaminated groundwater; and 
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Long-term environmental sampling and evaluation of groundwater and surface water to 
assess compliance with cleanup levels through NA. 

The groundwater interceptor trench was des igned and installed in 1992 to lower the groundwater 
table within the fonner disposal area. The in-situ vacuum extraction system (VES) was designed 
and bui lt in 1993 to treat soil contamination within the former disposal area. After three years of 
operation, the YES system was shut down in the fall of 1996, and the soi l cleanup deemed 
complete by EPA (in consultation with NHDES). In the spring of 1997, the YES cap was 
removed and the area was graded and seeded. The final YES closeout report was completed in 
1997 and the entire soil remedial action was considered complete by EPA on June 28, 1998. 

In 2000, EPA decommissioned a number of groundwater monitoring wells, removed the chain 
link fence surrounding the fomler disposal area, insta lled a new entry gate, and modified the 
remaining monitoring wells. In the fall of2001, the final components of the YES were removed, 
incl uding the vacuum extraction wells and groundwater interceptor trench. 

Nmural attenuation sampling on the Mottolo Property began in 1993. Between 1993 and 1998 
sampl ing varied from quarterly, to three times a year, and then to semi-annual monitoring events. 
Annual sampling began in 1999 and consisted of sampl ing groundwater from the network of on
site monitoring wells. A residential well sampling program was initiated in 2003, prompted by a 
new residential development south of the Monolo Property on Strawberry Lane. Shortly after 
th is sampling began, EPA issued its second 5-Year Review Report which evaluated the 
performance and protectiveness of the remedy implemented at the Site. Th is 2003 5-Year 
Review Report noted that, although sampling indicated no exceedances of drinking water 
standards in residential wells, the potential existed for problems in the future from increased 
residential development coupled with the use of private well s around the Mottolo Property. In 
August 200R, EPA issued its third 5-Year Review Report . In thi s report, EPA expressed concern 
regarding the completion of an additional residential development west of the Site and the 
possible potential impacts on drinking water in the area. As a result of the findings and 
recommendations in EPA's third 5-Year Review Report, NHDES expanded the residential wcll 
sampl ing program in 2009. 

The results from the Spring 2009 expanded residential we ll sampl ing program identified 
trich loroethylene (TCE) , a vac, and elevated arsenic levcls in a number of residential wells 
located west of the Site. After the residential well sampl ing in March 2009, NHDES requested 
Cooperative Agreement funding from EPA to eva luate the extent of off-site migration issues and 
to determine if modifications to the Site remedy were required to assure that the Site remedy 
remained protective of human health and the environment. 

To address the complex issues associated with the observed off-site migration of contaminates 
from the Site into residential bedrock wells, NHDES also formed an inter-agency team of 
environmental experts (NHDES, EPA Region I, United States Geological Survey, and the New 
Hampsh ire Geological Survey), plus contracted with GZA GeoEnvironmental, Inc. (GZA) to 
perform fu rther investigations and analY7.e the co llected data . 

The results from these investigations arc included in the following reports: 

March 20 I 0 report titled "Preliminary interpretation ofyaC, Arsenic, and Uranium 2009 
Data In Residential and Monitoring Wells, Motto lo Superfund Site, Raymond, New 
Hampshire, NHDES NO. 198704094"; 
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«Remedial Investigation Report," Volumes I - 8, Balsam Environmental Consultants, 
Inc. , Septcmbcr 28, 1990, SPMS Doc ID 279 140; 

Project Operations Plan - Remedial Investigation / Feasibility Study," Balsam 
Env ironmcntal Consultants, Inc. , Volume 1- 2, OClober 4, 1988; 

" Record of Deci sion (ROD)," EPA Reg ion I, March 29, 199 1; 

" Potential Haza.rdous Waste Site: Identification and Preliminary Assessment," EPA 
Region I and State of New Hampshire, February 19,1980; 

" Potential Hazardous Waste Site: Identification and Preliminary Assessment ," EPA 
Region I, April 14,1 980; and 

Other Reports as Listed in the Motto la NPL Site Administrative Record Index , EPA 
Region I, Compiled December II , 1990. 

1.2. 1 Property Descri ption 

The Mottolo Pig Farm Superfund Site (S ite) is located on Blueberry Hill Road in 
southeastern Raymond, New Hampshire, approximately 2 1/2 miles from the intersection of state 
routes 102 and 107 (See Figure 2 below). The Motto lo Property is currently bounded on all s ides 
by rural residential neighborhoods. The nearest residence is approximately 600 fcct to the west, 
and all residences surrounding the Sitc arc serviced by indi vidual water supply wel ls. 

Figure 2 

The Sile is loealed wi thin the Exeter Ri ver drainage basin. The Exeter River is located 
approx imately 2,000 feet northwest of the Site at its elosest point. Based upon topographic and 
hydrologic infonnation, regional surface water and groundwater arc ultimatel y expected to 
discharge to the Exeter Ri ve r. The Mottola Property ineludes approx imate ly 50 acres of 
primarily undeveloped, wooded land, divided roughly in half by a brook (Brook A) whi ch 
originates beyond the southern property boundary and flows north through the property, 
discharging to the Exeter Ri ver approximately Yz mile north of the Site. Brook A is a perennial 
stream that flows across the Site, draining approximately 285 acres at its confluence with the 
Exeter Ri ver. The headwaters of Brook A originate in wetlands located immediately south and 
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southeast of the Site. A total of three acres of wetlands were identified in the Brook A valley 
with approximately 50 percent of these wetlands found on the MOHolo Properly. The brook and 
assoe iated wetl and areas are the di scharge zone for local overburden groundwater and for local 
bedrock groundwater, as well. 

Approximately t\'l0 acres in the southwest portion of the Mottolo Property remains cleared due to 
the former piggery operations and cleanup activities that have occurred on-site. The cleared area 
is divided by an ephemeral stream located in a drainage swale which flows from wcst to east, 
discharging to Brook A. 

Overburden deposits in the upland areas of the Si te eonsist primarily of fine to coarse sand with 
pockets of gravcl and gcnerally rangc from 0 to 15 fcci in thickncss with thc thickest deposits 
found al the base of thc former di sposal area south of the drainage swalc. Thcsc deposits are 
underlain by metamorphic and igneous bedrock of the Merrimack Group. The sha llow bedrock 
appears to be only slightly weathered. The first 5 feet of bedrock arc typically more fractured 
than the next 5 feet. However, some significant fracture zones may exist at depth. 

1.2.2 Property Hi story 

1.2.2.1 Land Use and Response HislOrv 

Prior to disposal of hazardous substances, the Site was the location of a piggery 
operation. From 1975 through 1979, the owner of the property disposed of approximately 1,600 
55-gallon drums and 5-gallon pails containing wastes into an approximatcly Yt-acrc depression 
located immediately north of the main piggery buildings (former drum disposal area). After 
dumping the containers from the back of a truek, a bulldozer was used to cover them with fill. 
The potential for contamination at the Site was a concern, and studies were commenced in 1979 
by the New Hampshire Water Supply and Po llution Conrro l Commission (now the NHDES) 
which brought the Site to the attention of EPA. 

Based upon EPA's review of the conditions at the Site, EPA determined that a time 
critical removal action was appropriate to address the imminent threat to human health and the 
cnvironment presented by the drums and containers found on-site. Beginning in September 1980, 
EPA prepared the drum disposal area for exhumation, slaging, and removal of the buried drums. 
Thc area north of the drainage swale was clcared and graded 10 construct temporary staging areas 
fo r the excavated wastes and a berm was eonstrueted along the IOC of the disposal area. As the 
containers of waste were excavated, they were staged on site for characterization. Most of the 
drums appeared to be dented or partially crushed and eighty-three 55-gallon drums and seven 
5-gallon pails were completely empty when exhumed. Analyses for numerous compounds were 
conducted on samples from each eontainer. To luene, xylene, and olher hydrocarbons, methyl 
ethyl ketone, alcohols, acetates, chromates, lead, zinc, lacquers, turpentine, animal fats , 
chlorinated compounds, and packaged laboratory chemicals were identified in the drums and 
pa ils removed from the Site. No evidence of pest icides, herbicides, PCBs, or oi ls was detected. 
Drum removal began on December 14, 198 1, and was completed on February 4, 1982. Many of 
the containers were repacked into 80-ga ll on recovery drums prior to transportation off site. 
Approximately 160 cubic yards of contaminated soi l, drum parts, and plastic sheeting used in the 
staging areas were also transported off site for disposa l. The former drum disposal area was 
regraded and seeded 
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In January 1985, the Site was reviewed by the EPA field investigation team contractor 
and evaluated using the hazard ranking system for possib le listing on the Nationa l Priorities List 
(NPL) of sites eligible for cleanup under the Superfund Program. EPA proposed to add the Site 
to the NPL on April 10, 1985 (50 FR 141 15), and the Site was fina lly added to the NPL on July 
22, 1987 (52 FR 27620). 

1.2.2.2 EnfOrcement History 

Enforcement activities were commenced short ly after discovery of the Site. The 
New Hampshire Attorney General fi led suit in Rockingham Superior Court (no. E-95 2-79) on 
May 3 1, 1979, against Richard A. Mottolo, KJ. Quinn & Company, Inc. (Quinn) , and Lewis 
Chemical Company (Lewis Chemical) for costs related to Site responses. The US Department of 
Justice fi led a complaint on September 8, 1983, against those same three defendants, as well as 
Service Pumping and Drain Company, Inc. (SPDC), the transporter owned by Mr. Mottolo, and 
Carl Sutera who also owned Lewis Chemica l, to recover EPA 's response costs. In 1985, the 
original complaints were amended to request a declaratory judgment that the parties named in the 
complaints woul d be liable for future costs of response actions taken at the Si te. On August 28 , 
1988, the Court ruled that Mottola, Quinn, and SPDC were liable for both past and future 
response costs. The United States and the State of New Hampshire's subsequent negotiations 
with Qui nn have resulted in settlements that addressed liabi lity for costs assoc iated with the 
1980- 1982 removal action, as well as certain other response costs incurred prior to May I , 1990 
and future response costs. Mottolo and SPDC filed fo r Chapter 7 and Chapter II bankruptcy 
protection and the United States settled its claims in stipu lations issued as part of the bankruptcy 
proceedings. 

With respect to the Remedial InvestigationlFeasibility Study (RlIFS) for the Site , an 
Administrative Order by Consent was negotiated whereby Quinn agreed to conduct the Rl/FS 
under EPA oversight. The RIfFS was completed in February 199 1 and in March 1991 , EPA 
issued a ROD (1991 ROD) for cleanup of the Site. 

1.2.3 Rcsidcntial Watcr Supply Wclls 

Bedrock wells arc used by all residents livi ng ncar the Site for drink ing water purposes. 
The March 20 I0 report titled " Preliminary Interpretation of VOC, Arsenic, and Uranium 2009 
Data In Residential and Monitoring Wells, Motto lo Superfund Site, Raymond, Ncw Hampshire, 
NHDES NO. 198704094" identified groundwater contaminat ion in a number of residential wells 
located to the west and south of the Site. See Figure 3. 

NHDES has been sampling various residentia l wells surrounding the Site since 2003. In 2003, 
TCE contamination was detected in a few selected Strawbcny Lane res idential wells located 
closest to the southern boundary of the Motto la Property. This area was being developed as 
res idential housing at the time. Concentratio ns were below federa l and State drinking water 
standards. 

In the spring of 2009, NHDES conducted expanded residentia l well sampling and confinnation 
sampl ing in response to concerns raised in EPA's third 5-Year Review Report about increased 
residential development around the Mottolo Property. The results of thi s sampling indicated that 
TCE contamination and elevated arsenic levels were found in a number of residential wells 
located west of the Mottola Property. Groundwater concentrations of TCE and arsenic varied; 
some residential wells had no detectable contamination, whi le other residentia l wells contained 
TCE and arsenic concentrations above drinking water standards. 
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Subsequent sampling of residential wells in September and December 2009, and April 2010 
helped dcfinc the extent of Site-rclatcd contamination in sc\cct residentia l wel ls west of the 
Mottolo Property. In addition, geochemical ana lysis performed on residentia l well samples 
beginning in December 2009 also provided infonnation that generally links the higher arsenic 
occurrence observed west of the Motto lo Property with hi storical disposal acti vities at the Site. 

1.3 NATURE AND EXTENT OF CONTAMINATION 

The following sections provide a brief description of the nature and extent of contamination that 
currently ex ists on the Site. 

1.3.1 Soil 

Soil screening analysis of numerous soil boring samples obtained by EPA from above the 
bedrock within the former drum disposa l area in 2009 showed that the in-situ vacuum extraction 
treatmcnt system successfully treated the soi l contamination in this area of the Site. A limited 
amount of contamination in one soi l boring location (mostly semi-volatile petroleum chemicals 
but also some TeE above the 1991 ROD cleanup level/goal) was detected that will either 
ultimately degrade through natural attenuation proccsses over ti me or be the subject of another 
dec ision document. 

1.3.2 Groundwater 

In August 2009 and May 20 I0, GZA perfo rmed on-site field sampling activities in 
accordance with the August 6, 2009 approved Sampl ing and Analys is Plan (SAP) and May 20, 
2010 approved SAP, respectively. Multi-media samp ling at the Site included sampling of Site 
overburden and shallow bedrock (less than 45-foot depth) groundwater monitoring we lls. Prior to 
sampl ing, GZA conducted a comprehensive round of groundwater leve l measurcments from on
site overburden and shallow bedrock monitoring wells to assess groundwater flow direction. The 
results of the May 2010 on-site sampling effort are incl uded in Appendix D while the results 
from the August 2009 sampling are provided in the March 20 I0 Prcl iminary Data Report. 

1.3.2.1 Site Monitoring Wells 

Figure 4 shows the monitoring locati ons in the Site area. Prior to 20 I0, there were 
I I overburden wells (ten overburden wells are on the Mottolo Property; one overburden well is 
on Strawberry Lane) and 12 shallow bedroek well s (ten shallow bedrock we lls are on the Mottola 
Property; two sha llow bedrock wells arc on Strawberry Lane). During 20 I0, one additional 
overburden wcll (MOT_ MW-101S) was installed and four additional deep bcdrock wells were 
installed (MOT_MWIOOD; MOT_MW- IOID; MOT_MW- I02D; and MOT_ MW-I03D). The 
groundwater samples collected in 2009-20 10 were analyzed for VOCs (including TeE), 1,4
Dioxane, arscnic, iron, ammonia, alkali nity, chloride, sul fate , total organic carbon, carbon 
diox ide, methane, ethane, ethane, vo latile fa tty ac ids, fcrrous iron, and nitrate. Groundwater 
quality parameters such as turbidity, pH, dissolved oxygen (DO), temperature, specific 
conduclance, and oxidation I reduction potential were measured in the field. 

Overburden groundwater flows toward Brook A from the former drum disposal area. 
Overburden and shallow bedrock TeE groundwater concentrations ncar the fonner 
disposal area and former piggery operation area are cu.rrently below detection limits (less 
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than 2 parts per billion [ppbJ). In addition, TeE concentrations detected in all other on
s ite overburden and shallow bedrock groundwater moni toring we lls in August 2009 have 
decreased since the remedial investigation was performed indicating that past TCE source 
mass removal activities were successful in dec reasing contaminant mass beneath the 
Mottola Property. It is anticipated that TCE concentrations in groundwater will continue 
to decrease over time to acceptable levels; however, TCE concentrations are expected to 
remain above the drinking water standard in the foreseeable futu re. 

Investigations have also confirmed that deep bedrock groundwater is currently being 
drawn through bedrock fractures to the west by the pumping of residential wells. The 
current TeE contamination in the deep bedrock groundwater (maximum 42 ppb in well 
MOT MW-I02D) appears to be responsible for the TeE contamination observed in the 
residential wells (sec discussion below). 

Arsenic 

Overburden and shallow bedrock arsen ic groundwater concentrations near the former 
drum disposal area and former piggery operation arca are below detection limits (less 
than I ppb). In addition, the August 2009 data fo r all other overburden and shallow 
bedrock on-site monitoring wells shows a continuing general decreasing concentration 
trend for arsenic in groundwater. ]t is antic ipated that arsenic concentrations in 
groundwater will continue to decrease over time to acceptable levels; however, arsenic 
concentrations arc expected to remain above the drinking water standard in the 
fo reseeable future. As confirmed in the October 2009 soi l screening effort by EPA, 
arsenic observed in the Site groundwater is not likely d irectly from disposal activities on 
the Mottola Property, but rather from natura lly occurring arsenic deposits in the bedrock 
that are released due to altered geochemical conditions caused by historical waste 
disposal practices. 

1.3.2.2 Residential Area Wells 

Figure I shows the residential properties surround ing the Site. NHDES has been 
sampl ing residential wells on a quarterly basis since 2008. The sampling program was 
considerably expanded in 2009 to determine the extent of impacts off of the Mottolo Property. 
NHDES has sampled 52 residential wel ls in April 20 IO. The results of the residential well 
sampl ing performed by NHDES is located in Appendix E. 

TCE and cis-DCE (a breakdown produc t from the biodegradation of TCE) are observed 
in a few of the residential wells in the Windmere Drive and the upper end of Blueberry 
Hi ll Road residential areas. Observed concentrations ofTCE have been either below the 
drinking water standard of 5 ppb or just above the drinking water standard (II ppb of 
TeE is the maximum concentration detected). In those wells where TeE has been 
detected, TeE concentrations have fluc tuated with some samples above the drinking 
water standards while other samples were below these standards. In the Strawberry Lane 
area, previous low levels « 5 ppb) of TeE that were detected back in 2003 arc now 
be low detection limit!> «0.5 ppb). 
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Arsenic 

The elevated concentrations of arsenic in some res idential wells west of the Site appear to 
be the result of arsenic that is naturally occurring in the bedrock fo rmation, but which is 
be ing li berated from the bedrock into the groundwater due to altcred geochemical 
conditions in the groundwater as a resu lt of past waste di sposal practices on the Mottolo 
Property. The detection of TCE in some res idential we lls west of the Mottolo Property 
strongly suggests that Site groundwater that has migrated into this area has influenced the 
groundwater geochemistry, thereby enhancing the release of arsenic from the bedrock 
fonnat ion into the groundwater in this area. 

1.3.2.3 Changes in VOC Concemralions Since 2003 

Figure 5 and Table 1 shows the historical changes in residential well groundwater 
concentrations over time. In 2003, TCE was detected in residentia l we ll s located on Strawberry 
Lane (to the south of the Site) at very low levels (below drinking water samples). The Windmere 
Drive residential wells were installed in the 2005 - 2006 time frame. Once the Windmere Drive 
res idential wells were in full operation, it appears that the TCE concemrati ons on Strawberry 
Lane dramatically decreased and TCE contamination was subsequently detected to the west of the 
Mottolo Property. Based upon these changes observed over time, the conclusion reached is that 
pumping of the residential wells have influenced where the TCE~contaminated bedrock 
groundwater migrates in the area surround ing the Motto lo Property. 

1.3.3 Surface Water / Sediment 

Multi -media sampling at the Site included sampl ing of surface water and sediment In 

Brook A. The brook surface water samples were analyzed for VOCs, arsenic, hardness, and iron. 
The brook sediment samples were analyzed fo r arsenic and iron. Surface water quality 
parametcrs such as turbidity, pH, DO, tcmperaturc, specific conductance, and oxidation / 
reduction potcnt ial wcrc measurcd in thc field. Site contamination was not dctectcd in thc surfacc 
water or sediment of Brook A. 

The results of the May 20 I 0 surface water sampling effort are located in Appendix O. 

1.4 CONCLUSIONS OF THE HUMAN HEALTH RISK ASSESSMENT 

1.4.1 Groundwater 

1.4.1.1 Human Health Risks fi-om Exvosure to Groundwater 

Changes in land use have resulted in a change in the potential for current exposures to 
Site-related contaminants at levels that pose a health concern . A basel ine human health risk 
assessment was conducted as part of the 1991 Remedial Investi gation which included an 
eva luation of potential cancer risks and non-cancer health effects as a rcsult of future exposure to 
site contaminants in groundwater. Exposure to contaminants in groundwater via residential use 
includes ingestion, dermal absorption, and inhalation. No exposurc to groundwater was known to 
be occurring at the time of the 1991 risk assessment. 
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However, the 1991 baseline risk assessment also concluded that the risk posed by future 
potential residential use of groundwater from wells installed within Ihe fo rmer drum disposal area 
exceeded the acceptable cancer risk range. That is, the incremental increase in the probability 
that an individual will develop cancer during hi s or her li fet ime due to site-spec ific exposure, 
exceeded the range of I in ten thousand (I in 10,000) to I in a million (I in 1,000,000). 
" Incremental" refers to the risk from exposure site-specific exposure above the background 
cancer risk for the general population. The principal contributors to th is risk included arsenic, 
vinyl chloride and TCE. Cleanup goals were established in Ihe 1991 ROD for these contaminants 
based upon federal and State drinking water standards establ ished al that ti me. [Note: The 
drinking water standard for arsenic in 1991 was 50 ppb; Ihis standard was subsequently revised 
downward to 10 ppb.] 

The 1991 baseline risk assessment also included an assessment of non-cancer health 
effects. Potential average daily exposures from residenti al water usc were compared to 
eSlablished Reference Doses availab le at that time. This compari son is referred to as the Hazard 
Index (Hr). A HJ of un ity (HI= I) is defined as the level be low which adverse health effects arc 
not expected. The HI exceeded I for 1,2 dichlorocthylene and Ictrahydrofuran. Clcanup goals 
were established in the 1991 ROD for these contaminants based on federal and State drinking 
waler standards and risk-based calculations, respecti vely. There arc no exceedances of these non
cancer cleanup goals in recent residential well sampling. 

As discussed above, changes in land use have occurred since the 1991 Remedial 
Investi gation. Specifically. land use surrounding portions of the Site has changed from 
undevelo ped to residential use. Residential use of contaminated groundwater is now occurring 
and residents may be exposed to contaminants through ingestion, dermal absorption, and 
inhalation at lcvels that exceed drinking water standards wh ich may pose a potential health 
concern . Contaminants that exceed drinking waler standards/cleanup goals include arsenic and 
TeE. 
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2.0 BASIS FOR REMEDIATION 


This section presents a summary of the regulatory requirements and remedi al objectives for 
developing remedial altcmativcs for the Mottolo Superfund Site. Section 2.1 identifies chemical , 
location, and aClion-specific ARARs (applicab le or reicvanl and appropriate requirements) and 
Section 2.2 provides infannation on the dcvclopmcnI of Remedial Action Objectives (RAOs). 

2. 1 APP LICABLE OR RELEVANT AND A PPROPRIATE REOUIREMENTS 

This section provides a summary of the regulatory requirements to be used in the FFS for the Site. 
Subsection 2.1.1 discusses the definition of ARARs; Subsection 2.1.2 identifies the categories of 
ARARs; Subsection 2.1.3 identifies chemical-speci fic ARARs; Subsection 2.1.4 identifies 
location-specific ARARs; and Subsection 2.1 .5 identifies potential action-spec ific ARARs. 

2. 1.1 Definition of ARARs 

The Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980, as amended by thc 1986 Superfund Amcndmenls and Reauthorization Act 
(SARA), and the National Contingency Plan (NCP) require that potential ARARs be identified 
during the RlIFS proccss. ARARs arc federal and State human health and environmcntal 
requiremcnts and guidelines that will be used to: (I) evaluate the appropriate extent of site 
cleanup, (2) define and fonnulate remedial action alternatives; and (3) govern implementation 
and operation of the selected remedial action. 

To properl y consider ARARs and to elarify thei r func tion in the RVFS and remedial response 
processes, the NCP defines two ARAR components: (I) "applicable requirements" or 
(2) "relevant and appropriate requirements." In addition, while not mentioned in CERCLA, 
EPA's Guidance for Conducting Remedial In vestigations and Feasibility Studies Under CERCLA 
(USEPA, 1988) provides that other information, not meeting the definition of an ARAR, may 
also be considered. Such other information is referred to as a "TBC" or " to be considered." 
These tenns arc discussed in more detai l in the following paragraphs. 

Applicab le requirements are those cleanup standards, standards of eOnlrol, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state 
law that specifically address a hazardous substance, pollutant, contaminant, remedial action, 
location, or other circumstance at a site. These include federal requ irements that are directly 
applicable, as we ll as those incorporated by a federally authorized state program. Only those 
state standards identified by the state in a timcly manner that arc more stringent than federal 
requiremcnts may be applicable. 

Relevant and appropriate requirements arc those cleanup standards, standards of control , or other 
substantive environmental protection requirements, criteria, or limitations promulgated under 
federa l or state law that, while not "applicable" to a hazardous substance, poll utant, contaminant, 
remedial action , location, or other circumstance at a site, address problems or situations 
sufficiently similar to those encountered at the site that their usc is well-suited to the particular 
site. There is more discretion in this determination in that it is possible for onl y part of a 
requiremcnl to be considered relevant and appropriate, the rest being dismissed if judged not to be 
relevanl and appropriate in a given case. Only those state standards identified by the state in a 
timely manner that arc more stringent than the applicable federa l standard may be relevant and 
appropriate. 
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TBCs are other "available information that is not an ARAR (e.g., advisories, criteria, and 
guidance)." Such TaCs "may be considered in the analys is if it helps to ensure protectiveness or 
is otherwise appropriate for usc in a specific alternative." 

Development of a comprehensive inventory of ARARs and TSCs involves a 2-tiered analysis: 
(I) establ ishing the applicability of an environmental regulation; and (2) evaluating relcvancy and 
appropriatcness if the regulation is not applicab le. A requirement may be either "applicable" or 
"relevant and appropriatc," but not both. 

2. 1.2 Identification of Potentia l ARARs 

Because of their site-specific nature, identification of ARARs requircs evaluation of the 
body of federal and state environmental and health regulations with respect to chemicals of 
concern, site characteristics, and the proposed remedial alternati ves. Requirements that pertain to 
the remedial response at a CERCLA site can be placed into three categories: 

Chemical-specific requirements generally involve health- or risk-based numerical values 
or methodologies that establish site-spec ific acceptable chemical concentrations or 
amounts of a chemical that may be found in, or discharged to, the cnvironment; 

Location-specific requirements involve restrictions estab li shed for specific substances or 
activities based on their location; or 

Action-spec ific requirements involve performance, design, or other action-specific 
requirements and arc generally teehnology- or activity-based. 

The following subsections identify the ARARs and TaCs fo r the Site as it relates to the impacts 
found in nearby residential wells. 

2. 1.3 Identification of Potentia l Chemical-Specific ARARs 

Chemical-specific ARARs are numerical values or procedures that, when applied to a 
specific s ite or areas within a site, establish numerical limits for individual chemicals or groups of 
chemicals in one or more media. These ARARs are generally health- or risk-based standards 
limiting the concentration of a chemica l found in or discharged to the environment. They govern 
the extent of site remediation by providing either actual cleanup levels, or the basis for calculating 
such levels. Table 2.1 presents potential chemical-specific ARARs and TBCs which may apply 
at the Site. 

2. 1.4 Identification of Potential Location-Specific ARARs 

Location-specific ARARs represent restrictions placed on the conduct of activities 
relative to natural site features (e.g., wetlands, water bodies, floodplains, sensitive ecosystems). 
There are no location-specific ARARs or TCSs identified fo r the Site. 

2.1.5 Identification of Potential Action-Spec ific ARARs 

Action-specific ARARs, unlike chemical-spec ific and location-specific ARARs, are 
technology- or activity-based requirements that direct how remed ial actions are conducted. The 
applicabi lity of this set of requirements is direct ly related to the particular remedial activities 
considered for a site. Table 2.2 identifies those ARARs and TaCs that pertain to possible 
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components of each of the remedial alternatives developed as part of thi s FFS. The applicability 
of the action-specifi c ARARs pertinent to each specific remedial a lternative wi ll be discussed 
during the detai led analysis ofrcmedial alternati ves. 

2.2 DEVELOPMENT OF REMEDIAL ACT ION OBJECTIVES 

Remedial Action Objectives consist of medium-spec ific or unit-specific goals for protecting 
human health and the environment. The RAOs for the Site were developed to assist in 
identi fying a range of alternatives that may ac hieve protection of human health by preventing 
exposure to contaminated groundwater used as drinking water. This media was identified based 
on the area where there arc or could be exceedances of the cleanup goals identified in the 1991 
ROD and/or federal and State drinking water standards where residential we11s arc located and 
used for drink ing water purposes. Section 2.2.1 develops the RAOs, Prel iminary Remediation 
Goals (pRGs), and general response actions to be considered in this FFS. 

2.2. 1 Remedial Action Ob jectives 

The RAOs for contamination at the Site arc designed to prov ide adequate protection to 
human health from direct contact, ingestion, or inhalation of hazardous constituents that ex ist 
from usc of residential wells for drinking water. As summarized in Section 1.4.1, a potential 
ex ists at the Site for current and future human health risks based upon exceedanees of the cleanup 
goals identified in the 1991 ROD and/or fede ral and State drinking water standards where 
res idential wells arc used for drinking water purposes. As a result of this potential risk, long-term 
response actions to address those impac ted residential we lls are necessary to proteet human health 
at the Site. 

The grou ndwater RAOs for protection of human health are: 

Prevent exposure to contaminates from residential we 11s used as drinking water wells 
where contaminates exceed cleanup goals identi fied in the 1991 RODlFederal and State 
drinking water standards; and 

Prevent the usc of groundwater in the future where such usc has the potential to 
hydraulically influence the movement of groundwater contamination until cleanup goals 
established in the 1991 ROD and Federal and State drink ing water standards arc mel. 

2.2.2 Preliminary Remediation Goals 

Groundwater used for drinking water purposcs is thc medium of concern at this Site The 
PRGs for drinking water arc based on the minimum concentrations allowed under federal and 
State drinking water standards (ARARs). 

2.2.3 General Response Actions 

Based on field investigations perfonned at and around the Site from 2009-2010, 
groundwater contamination exceeding the TeE drinking water standard of 5 ppb currently 
extends over an area of approximately 30 acres (which is generally bounded by Brook A on the 
cast, the Motollo Property boundary to the north and south, and thc residential properties to the 
west) (sec Figure 3). TeE has been idemified in groundwater in the shallow and deep 
unconsolidated deposits and in the underlyi ng bedrock to depths of more than 100 feet on the 
Mottola Property. In addition, arsenic exeeedanees of the drink ing water standard of 10 ppb have 
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also been found on site and in several residential well s generally west of the Site due to 
geochcmical changes rcsulting from biologic proccsscs that naturally dcgradc the TeE migrating 
from the Site (see Figure 6). 

Potential general response actions that may address this contaminated groundwater that is 
currentl y used for drinking water purposes include: 

No Action; 


Institutional controls; 


Natural Attenuat ion; (the current groundwater response action at the Site); 


Monitoring; 


Extension of the public water supply pipeline; 


Installation of community public water supply wcll(s) and a water dclivery pipeline; and 


Installation ofwholc housc trcatment systems at cach rcsidencc of concern. 
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TABLE 2- 1 POTENTIAL C H£M ICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQU IREMENTS AND TBCS 

Monolo Pig Fann Superfund Site 


Raymond, New Hampshire 


STATUTE! 
REGULATION STATUS REQUIREMENT SYNOPSIS 

CONSIDERATION IN TH E 
FEASIBILITY STUDY PROCESS 

ACT ION TAKEN TO 
AlTAINARAR 

Safe Drinking Waler Applicable Maximum Contaminant Levels MCLs must be met for waler used as Altemalive CW-\ would not meet 
Act National Primary GW-I, GW·2 (MCLs) have been promulgated for drinking water. these requirements. Alternatives 
Drinking Water and CW-3 several common organic and inorganic GW-2 and CW-3 would provide 
Regulations Maximum contaminants. These levels regulate drinking water that meets Ihese 
Contami nant Levels, the concentration of contaminants in requirements. 
40CFR [4 1.1 [-141.16, public drinking water supplies, but may 
141.60-141.62 also be considered relevant and 

appropriate for groundwater aquifers 
used for drinking water. 

New Hampshire Water Applicable These regulations set forth New AGQS must be met for water used as Altemative GW-! would not meet 
Quali ty Standards; GIV-I , GIV·2 Hampshire drinking water quali ty drinking water. these requircments. Alternativcs 
Env-Dw700 and GW-3 standards based on health and teclmieal 

practicabili ty, for water supply 
systems. The aquifer at the site is used 
as drinking water. When Ambient 
Groundwater Quality Standard (AGQS) 
standards are more stringent than 
federal levels, the state levels must be 
met. 

GW-2 and GW-3 would provide 
drinking water that meets these 
requirements. 
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TABLE 2-2 POTENTIAL ACTIO N-S PECIF IC AP PLICABLE O R RELEVANT AND APPROPRIATE REQUIREMENTS AND TBCS 

Monolo Pig Fann Superfund Sile 


Raymond, New Hampshire 


STATUTE! 
REGULATION STATUS REQUIREMENT SYNOPSIS 

CONSIDERATION IN TIlE 
FEASIBILITY STUDY PROCESS 

ACTION TAKEN TO 
ATTAIN ARAR 

New Hampshire Ambient 
Air Quali ty Standards, 
Env· A 300 

Applicable 

GW-2 

These regulations set requirements o n 
the control of fu gitive emissions and 
dust. 

Compliance with these requirements 
will be required for any construction 
act ivities that might result in the 
generation of fugitive dust. 

Con$tructioll ll lldcr GW·2 will be 
conducted in accordance w ith 
these requirements. 

New Hampshire 
Administrative Rules-
GENERAL DES IGN 
STANDARDS: SYSTEMS 
SERVING 1, 000 OR 
MORE PEOP LE Env-Ws 
370 

R and A 

GW-2 

Provides design standards for munici pal 
water supply systems. 

These regulations would need to be 
followed in constructing a municipal 
water line extension. 

Construction under GW-2 will be 
conducted in accordance with 
these requirements. 

New Hampshire 
Administrative Rules-
DES IGN STANDARDS 
FOR SMALL 
COMMUNITY WATER 
SYSTEMS Env-Ws 372 

Applicable Provides designs standards for small 
community water systems 

These regulations would need to be 
followcd in constructing a ncw 
community water system . 

Community water system has 
been scrccned out. 

New Hampshire Public 
Water Systems Guidelines, 
Env-Wq 400 

TBe Env-Wq 400 provides guidance in 
establishment of a protection radius 
around wellheads and limitations on 
activities and land uses near wellheads. 
It also gives guidelines on large 
groundwater withdrawals. 

This Guideli nes would be considered to 
the extent that remedial action 
ahematives requires establishing a new 
public water system. 

Community water system has 
been screened out. 
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3.0 IDENTIFICATION AND SCREENING OF APPLICABLE TECHNOLOGIES 

Potentially applicable technology types and process options for drinking water at the Site arc 
identified in this section. The potentially appl icab le technology types and process options for 
drinking water listed in Table 3-1 were derived from (hose identified in other RODs, experience 
with si milar types of contaminants, and other databases. The fo llowing on-l ine databases were 
accessed to identify potentially relevant technology types and process options: 

(I) 	 The Federal Remediation Technologies Roundtable, a venture between various federal 
government agencies (www.frtr.gov); and 

(2) 	 The EPA Remediation and Characterization of Innovative Technologies - REACH IT 
(www.cparcachi I.org). 

As defined in the USEPA RlIFS guidance document (USEPA, 1988), the term "technology type" 
refers to general categories of technologies, such as biologica l treatment, physical treatment, 
capping, and extraction. The term "process options" refers to specific processes within each 
remed ial technology type. 

The identification of remedial technologies for the Site was derived from the previously 
mentioned sources. Several steps of screening were conducted prior to selccting the most 
promising technologies to be assembled into remedial alternati ves fo r the Site. The initial 
evaluation or initial screcning of technologics was donc to reduce to a manageable number those 
technologies that were potentially applicable to the Site prior to performing a more stringent 
screening. During the initial screening step, process options and entire technology types were 
eva luated on the basis of technical implementability. Those process options and technology types 
that could not be implemented effectively were eliminated from further consideration. Site
specific information was also used to screen Ollt technology types and process options that could 
not be effectively implemented at the Site. Table 3-1 summarizes the initial technology 
screening process for drinking water. 
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TABLE 3-1 INITIAL SCREENING OF POTENTIALLY APPLI CABLE REME DIAL TECHNOLOG IES AND PROCESS O PTIONS 
FOR GROUNDWAT ER 

Monolo Pig Fann Superfund Site 

Raymond, New Hampshire 


GENERA L 
RESPONSE ACTION 

POTENTIAL 
REMEDIA L TECHNOLOGY 

PROCESS OPTIONS DESC RI PTION INITIAL SCREEN ING 

No Action No AClion No Action 
Groundwater remains wi lh its 

current natural hydrologic 
processes. 

Required by NCP as a basel ine 
for comparison. 

Institutional Controls Usc Restriction Deed Restriction/Ordinance 
Legal restrictions 011 lise of 

groundwater. 
Potentially implcmentablc. 

Part of the remedial approach 

Natural Al1cnuation Scheduled Monitoring 
Moni toring o f nalural 

attenuation parameters 
might involve nat ural attenuation 

10 remediale the groundwater 
Potenti ally implcmcntab lc. 

contamination over time. 
Public waler piped from current 

Extension o f Public Water 
Supply Line 

Standard public waler supply Municipal water system. 
Raymond water supply system 

located at j unction of 
Potentially implcmentablc. 

Routes 102 and 107. 
Two communi ty water supply 

Installation o f Community Well 
Public Water Supply System 

Standard public water supply 
Association managed water 

system. 
wells insta lled to the non h and 
piped to the residential homes 

Potentially implcmentab le. 

a ffected by the contamination. 

Installation o f Whole House 
Treatment Systems 

Standard water treatment 
teclmology 

Individual house treatment 
system. 

Whole house treatment system 
tailored for the contamination 

issues at each residence. 
Potentially implementable. 

Variety of monitoring activities 

Monitori ng Samp I inglmo nitoring 
Monitoring well , residential 
well, whole house treatment 

system monitoring, etc. 

could be used to con fi nn 
contaminate concentrations, 
movement o f groundwater, 

e ffici ency of treatment 

Potentially implementable 

systems, etc. 
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4.0 DEVELOPMENT OF R EMEDIAL ALTERNATIVES 


Section 3.0 presented the initial screening of potenti al techno logies to address drinking watcr 
contamination at the Site on the basis of technical implcmentabi lity. This section further reviews 
those tec hnologies that have moved forward in the FFS process and thcn assembles the remaining 
technologies and process options into remedial a lternati ves. 

4. 1 ADDITIONA L GROUNDWATERIDRINKING WATER SCREENING EV ALUA TlON 

Table 4-1 presents a further screening evaluation of rhe groundwalcr/drinking water process 
options (and related technologies) on the basis of effec tiveness, imp!cmcntabi lity, and cost. 
Process options that were retained from thi s additional screening step arc assembled into 
groundwater/drinking watcr remedial alternatives in Section 4.2 . 

4.2 GROUN DWATER/D RIN KING WATE R REME DIAL ALT ERNATIVE 
DEVELOPMENT 

Groundwater/drinking water remedial alternatives are developed based upon those technologies 
and process options that were carried forward from the previous section. In assembling 
groundwater/drinking water alternatives, the general response actions and the process options 
chosen to represent the various technology types arc combined to form remedia l alternatives. 

The following groundwater/drinking water alternati ves have been assembled and will be 
discussed fu rther in Section 5.0: 

GROUNDWATERJDRINKING WATER REMEDIAL ALTERNATIVES 

Potelllial Components 
GW.1: 

No Action 

GW·2: 
Extension of Public 

Waler SUDPiy 

GW·3 : 
Whole House 

Treatment SyStems 

No Action X 

Monitoring X X X 

Institutional Controls/Restrict 
Groundwater Usc X X 

Extension of Public Water Supply Pipeline X 

Install Whole House Treatment Systems X 

5·Year Review Studies X X 

Additional information regarding the key components of these three groundwater/drinking water 
remedial alternatives is included in Table 4-2 and arc defi ned be low: 

Alternative GW-I: "No Action" - The "No Action" alternative is provided for a 
comparison purposes only. Only routine water level/residential well monitoring would 
occur under this alternati ve. 

Alternative GW-2: "Extension of Public Water Supply" - This alternative involves 
the extension of the existing, 12-inch water supp ly main in Raymond approx imately two 
miles to provide alternate water to approximately 25 res idems generally in Area I as 
depicted on Figure I . The residences will be completely disconnected from their 
ex isting private wells and the wells wi ll be either converted to mon itoring wells or 
decommissioned in accordance with NHDES guidelines. Institutional controls wil l be 
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required in limited areas surrounding the Site to prevent the installation of any new wells 
where such use has the potential to hydraulically influcnec the movement of groundwater 
contamination from the Si te. Significant new groundwater usc in some areas near the 
Site has a high likelihood of drawing Site contamination into new bedrock wells and/or 
into other existing residential wells due to a strong hydrau lic connection to the 
contamination on the Site. Other residential areas that surround the Site ind icate only 
limited or no hydraulic connection to the contamination on the Site based upon the results 
of the recent pumping test and, therefore, no groundwater usc restrictions would be 
imposed unless new information is rece ived by EPA or NH DES. Groundwater 
monitoring of several residential wells (especially in Areas 2 and 3) would be perfonned 
to eonfinn that contaminati on has not spread to addi tional resident ial wells in the area. 
Although unlikely, should monitoring indicate that contaminated groundwater has 
migrated into additional residential wells, these homes would be connected to the public 
water supply. This remedial alternative wi ll al so inel ude the 5-Year Review Study 
process to track the progress of meeting the remedial action objecti ves and to evaluate the 
protectiveness of the remedy. 

Alternative GW-3: Whole House Treatment Systems - This alternative involves the 
installation and maintenance oftreatme nt systems to treat all the water pumped from each 
of the residential wells located generally in Area I, as depicted on Figure t . Each 
treatment system will be designed with redundant treatment un its to address both the 
VOC and arsenic contamination above drinking water standards due to Site-related 
conditions. The treatment systems will require periodic maintenance in order fo r them to 
remain e lTective in providing elean water to each residence. The innuent and emucnt of 
the treatment systems will need to be sampled at least twice annually fo r the first five 
years and annually thereafter. It is anticipated that certain components of the treatment 
equipment may need to be replaced approximately every len years. Some residences may 
also require radon treatment and/or water softener systems and/or backwash filters 
(depending on influent characteristics of their we ll water) in order for the treatment units 
to operate effectively. Institutional contro ls wiil be required in limited areas surrounding 
the Site to prevent the installation of new well s where such usc has the potential to 
hydraulically influence the movement of groundwater contamination. Sign ificant new 
groundwater usc in some areas ncar the Site has a high likelihood of drawing Site 
contamination into new bedrock wells and/or into other existing residential wells due to a 
strong hydraulic connection to the contamination on the Site. As a result, usc restrictions 
would be required in these limited areas. Other residential areas that surround the Site 
indicate only limited or no hydraulic connection 10 the contamination on the Site based 
upon the results of the recent pumping test and, therefore, no groundwater usc restrictions 
would be imposed unless new information is received by EPA or NHDES. Groundwater 
monitoring of several residential well s (especially in Areas 2 and 3) would also be 
performed to confirm that contamination has not spread to additional residential we ll s in 
the area. Although unlikely, should monitoring indicate Ihal contaminated groundwater 
has migrated into additional residential weils, these homes would be connected to whole 
house treatment systems. This remedial alternative will also include the 5-Year Review 
Study process to track the progress of meeting the remedial action objectives and to 
eva luate the protectiveness of the remedy. 
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TABLE 4-1 SECONDARY SCREENlNG OF POTENTIALLY APPLICABLE REMEDlAL TECHNOLOGIES AND PROCESS OPTIONS 

FOR DRINKING WATER 


Mottola Pig Fann Superfund She 

Raymond, New Hampshire 


(Shaded Areas Have Been Screened Out During the Secondary Evaluation) 

General 
Rcslmnsc Action 

No Action 

Institutional Controls 

Natural Anenuat ion 

Extension o f Public 
Water Supply Line 

Installation of 
Community Well 

Public Water Supply 
System 

Installat ion of Whole 
Housc Trcatmcnt 

System 

Monitoring 

Potentia l 
Process 0l,tions Effcetiveness

Remctlial Technology 

No Action No Action Not applicable 

Local ordinance/other fonns of
Restrict Groundwater Use 100% usc restrictions 

Natural biological processes Monitoring of natural anenuat ion 
to cleanup groundwater parameters 

Standard public water supply. Municipal water system 100% 

Associat ion managed
Standard public water supply 

community water system 100% 

Standard water treatment Individual house treatment 
100% technology system 

Water Level Monitoring and 

Sampling! Monitoring 
Residential well sampling, and 

100% (if appropriate) Whole house 
treatment system monitoring 

Iml,lementa bility 

Not applicable 

100% 

100% 

100% 

100% 

100% 

Cost Comment 

Low Retain. 

Retain. 
Low Effecti ve as part ofa more 

comprehensive approach. 
Not effect ive to address 

Low immediate drinking water 
needs. 

Moderate Retain. 

Effecti ve, but significantly 
higher cost and potentially 

signi fi cant implementability 
High issues with sining of 

production wells. Other 
effective options are 

available at lower cost. 
Retain. 

Moderate 
Implementability depends on 

whether home owner or 
State does O&M. 

Retain. 
Low Effecti ve as part ofa more 

comprehensive approach. 
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TABL E 4-2 COMPONENTS Of GROUNDWATER/DRINKING WATER REMEDIAL 

ALTERNATIVES 


Monolo Pig Fann Superfund Site 

Raymond, New Hampshire 


ALTERNATIVE KEY COMPONENTS 

GW-l: No Action 
• Monitoring (Water Level Monitoring and Residential Well 

Sampling) 

• Five-year site reviews 

GW-2: Extension of Public Water Supply 

• Extend Existing Municipal Water Supply Line 

• Institutional Controls 

• Monitoring (Water Level Monitoring and Residential Well 
Sampling) 

• Five-year site reviews 

GW-3: Whole House Trcauncnt Systcms 

• Install Whole House Trcatment Systcms 

• Institutional Controls 

• Monitoring (Water Level Monitoring, Residentia l Well 
Sampling, and Whole House Treatment System Monitoring) 

• Five-year sHe rcviews 
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5.0 GROUNDWATERIDRINKING WATER REMEDIAL ALTERNATIVES 

SCREENING 


The remedial alternatives for groundwater/drinking water that were developed in Section 4.2 are 
as fo llows: 

Alternat ive GW-l: No Action; 


Alternative GW-2: Extension of Public Water Supply; and 


Alternat ive GW-3: Whole House Trcatmcni Systems. 


These alternatives arc evaluated in morc detail below in Sections 5.1 through 5.3, respectively. 

5. 1 ALTERNATIVE GW·I: NO ACTION 

Consistent with EPA guidance and legal requirements, the No Action Alternative serves as a 
baseline by which all other alternati ves are compared. Under this ahemative, the groundwater at 
the Site woul d continue to undergo natural hydrologiclb iologic processes. As required by the 
199 1 ROD, natural attenuation, including di lution, natural bio logical and chemical degradation, 
adsorption, and precipitation would continue rcduc ing the concentrations of groundwater 
contamination on the Site at slow rates that likely wi ll exceed 30 years. However, those using 
res idential well s for drinking water purposes near the Motto lo Property would eontinue to be 
exposed to groundwater contamination. Undcr Ihis scenario, res idenlial well monitoring (water 
level measurements and sampling) wou ld be done to eva luate Site conditions and for preparation 
of the required 5-Year Review Report for the Site. 

The effectiveness, implementability, and cost assoc iated with the No Action Alternative for the 
entire Site are evaluated in Table 5-1. The conclusion of the evaluation is that the No Action 
Alternative would not be protective of human health and the environment . The No Action 
Alternative, however, is retained for detailed analys is in Section 6.0, as required by the NCP, as a 
baseline for evaluating the remaining alternati ves. 

5.2 ALTERNATIVE GW·2: EXTENSION OF PUBLIC WATER SUPPLY 

Tbis alternative would restrict/prevent exposure to contaminated drinking water by suppl ying 
approx imately 25 residents generally in Area I with drinking water through extension of the 
ex isting public water supply main located in Raymond along Route 102 and continuing to 
monitor residential wells. Residential wells in Area I will be completely disconnected from the 
rcs idential homes and cither decommissioned or uscd as future monitoring we lls for the Site. 
Insti tutional controls will be required in a lim ited area surrounding the Site to prevent the 
installation of any new wells in those areas wherc such usc has tbc potential to hydraulically 
influence the movement of contaminated groundwater on the Silc. Groundwater monitoring 
would be periodieally conducted within existing residential wells (water level measurements and 
sampling) to detennine whether the plume has moved to other monitoring loeations. If 
Site-related contaminants are detected in additional monitoring locations outside of Area I , this 
alternative would require these homes to be connected to the public water supply system. In 
addition. current onsite groundwater moni toring would continue to occur (in accordance with the 
199 1 ROD) in order to detennine when groundwater has been restored and ach ieved the remedial 
action objectives identified in the 1991 ROD for thc Sitc. 
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The effectiveness, implementability, and cost associated with the Extension of Public Water 
Supply Alternative to Area I residents Ilear the Site are shown in Ta ble 5-2. The conclusion of 
the evaluation is that the Extension of Public Water Supply Alternal ive to Area 1 with ongoing 
monitoring wou ld be protective of human health and the environment by preventing human 
exposure to contaminated drinking water. As required by the 199 1 RO D, contaminated 
groundwater wi ll continue to undergo natural attenuation processes and concentrations will 
continue to decrease over time. This alternative is retained fo r detailed analysis in Section 6.0 . 

5.3 ALTERNATIVE GW-): WHOLE HOUSE TR EATMENT SYSTEMS 

This alternative would restrict/prevent exposure to contaminated drinking water by installing a 
combination of water treatment systems in each of the Area I resident ial homes. Periodic 
sampl ing of the treatment system's influent and effl uent would be needed to confirm that the 
trealment systems were operating correctly. Maintenance of the (reatment systems wou ld be 
periodicall y needed to insure their effee tivelless. Institutional controls will be required in a 
limited area surrounding the Site to prevent the installation of any new well s in those areas where 
such use has the potential to hydrau lically influence the movement of contaminated groundwater 
on the Site. Groundwater monitori ng would be periodically conducted within existi ng residential 
wells (water levcl measurements and sampling) to determine whether the pLume has moved to 
other locations. If Site-related contaminants are detected in additional monitoring locations 
outside of Area I, this alternative would require that these homes be connec ted to whole house 
treatment systems. In addition, current onsi te groundwaler monitoring would continue to occur 
(in accordance with the 1991 ROD) in order to detcnnine when groundwater has been restored 
and achieved the remedial action objectives identi fied in the 199 1 ROD for the Site. 

The effecti veness, implementability, and cost associated with the Whole House Treatment 
Systems Alternative, consisting of install ing whole house groundwater treatment systems for each 
of the Area 1 residential homes, are shown in Table 5-3. The conclusion of the evaluation is that 
the Whole House Treatment Systems Alternative would be protecti ve of human health and the 
environment by actively treating and limiting exposure to contaminated groundwater as well as 
preventing the further spread of contamination to olher residential wells. This alternative is 
retained fo r detailed analysis in Section 6.0 . 
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TABLE 5-1 SUPPLEM ENTAL EVALUATION OF REM.EDlAL ALTERNATIVE GW- l: 
NO ACTION 

Mottola Pig Fann Superfund Site 
R..1ymond, New Hampshire 

SYnopsis: This alternative assumes that no action would be taken to address groundwater contamination. 

EFFECTIVENESS IMPLEMENTABILITY I COST 

ADVANTAGES 

Natural attenuation processes would 
reduce groundwater contaminant 
concentmtions and achieve remedial 
goals in likely over 30 years, but would 
not address immediate need for safe 
drinking water. 

Easi ly impl emented. Costs would only be required for 
monitoringl5-Year Review 
report preparation. Cost 
estimated to be $1 ,854,000 
(30-year present value cost). 

DISADVANTAGES 

Wou ld not reduce the mobi lity of 
groundwater contamination. 

Risk to hum.1n health exists during time 
groundwater is above federal and State 
drinking water standards if used as 
potable water supply. 

No controls would be implemented to 
restrict exposure to contaminated 
groundwater or to prevent the fun her 
migration of contamination. 

No protective actions would be taken to 
prevent exposure from contaminants. 

May require future remedial 
action. 

Potential for increased costs if 
remedial actions are required in 
the future. 

Concl usion: The No Action Alternative would not be prote<:tive, but is retained as a baseline for evaluating the 
remaini ng al ternat ives as required by the NCP. 
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TABLE 5-2 SUPPLEMENTAL EVALUAT IO N OF REM.EDlAL A LTERt"lAT IVE GW-2: 

EXTENS ION OF P UBLIC WATER SU PPLY 


Mottola Pig Fann Superfund Site 

R..1ymond, New Hampshire 


SYnops is: 	 This alternative, involves the extension o r the current Raymond public water supply system to the 
Area I residents near the Mottolo property. Under this alternative, institutional controls wou ld be 
required. Without the inst itutional controls, contaminated groundwater 1n.1y be drawn to areas 
where signifieal1\ groundwater is being pumped from the bedrock. Groundwater monitoring 
would be done to verify the efTectiveness and protectiveness or the remedy. 

EFFECTIVENESS IMP LEMENTABILITY COST 

ADVANTAGES 

Residents would be protected from 
exposure to contaminated 
groundwater by supplying each 
residence with municipal water. 

Institutional controls would 
restrict/prevent groundwater usc in 
limited areas. 

Monitoring would be done to 
confirm concentrations reducing 
over time and to confirm that 
contamination has not spread to 
other residential wells in the area. 

Implementable. 

No teclmical ullcertainties. 

Residential wells would be 
completcly disconnected from 
rcsidemial homes and either 
decommissioned or used as 
monitoring wells. 

Cost estimated to be $4,623,000 
(30-year present value cost) 

DISADVANTAGES 

No reduction in toxicity or mobili ty 
or volume ofcomaminants through 
treatment. 

Restrictions on groundwater usc will 
require coordination with 
StatcITowniLandowneTS. 

Residents would be required to pay 
annual Town water usage fee of 
approximately $440 per year. 

Concl usion: This alternative wou ld be prOiective of human health and the environment by preventing lise of 
contaminated dri nking water. This alternative is relained for detailed analysis. 
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TABL E 5-3 SUPPLEM ENTAL EVALUATIO N OF REM.EDlAL ALTERNAT IVE GW-3: 

WHOLE HOUSE T REATMENT SYSTEMS 


Mottolo Pig Fann Superfund Site 

R..1ymond, New Hampshire 


SYnopsis: 	 This alternative involves the installation of whole house water treatment systems in each home 
within Area I near the Mottolo Site. Under this alternative, institutional controls would be 
required. Without the inst itutional comrols, contaminated groundwater 1n.1y be drawn to areas 
where significant groundwater is being pumped from the bedrock. Groundwater monilOring 
would be done to verify the e fTectiveness of the remedy. 

EFFECTIVENESS IMPLEMENTABILITY COST 

ADVANTAGES 

Groundwater for potable water lise would 
be treated to meet Federal and State 
drin king water standards prior to any 
residential use. 

Institutional controls would 
restrict/prevent groundwatcr use in 
limited areas. 

MonilOring would be done 10 con finn 
concellImtiOIlS reduci ng over time and to 
confinn that contamination has not 
spread 10 Olher residential wells in Ihe 
area. 

Monitoring ofeach whole hOllse 
treatment system also required under this 
alternative. 

Implementable. Costs estimated to be 
$3 ,744,000 (30-year present 
value cost). 

DISADVANTAGES 

Treatment system O&M required to 
mai ntain treatment system 
efTectiveness. 

Restrict ions on groundwater use 
require coordination with 
StatefTown/Landowners. 

Town offici als have indicated 
suppon for a water line and may be 
reiuctalllto agree to the use of whole 
house treatment systems for long 
tenn groundwater usc. 

Institutional controls on some 
pro pen ies may be more difficult 10 
implement under Alternative GW-3 
as \here may be limited or no viable 
opti ons for alternative water, thereby 
preventing development of some 
pro penies. 

Conclusion: 	 This alternative wou ld be protec tive of human health and the environment by preventing use of 
contaminated dri nking water. This alternative is retained for detailed analysis. 
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6.0 DETAILED ANA LYS IS OF ALT ERNATIVES 


The purpose of this detailed analysis is to allow for comparisons among the groundwater/drinking 
water remedia l alternatives based on the standard criteria specified in the NCP. Nine evaluation 
crileria were developed by EPA to serve as the basis fo r the detai led analysis of alternatives. 
These criteria arc set forth in the NCP, at 40 CFR § 300.430(e)(9). Further detail is provided in 
EPA's "Guidance for Conducting Remedial Invcstigal ions and Feasibi li ty Studies Under 
CERCLA" (US EPA, \988). The nine criteria arc summarized below. 

I. 	 Overall protection of human health and the environment: This criterion foc llses on 
whether a specific alternative achieves adequate protection and how site risks for each 
migration pathway being addressed by the FS arc eliminated, reduced, or controlled 
through treatment, engineering, or institutional controls. Also considered are whether an 
alternative poses any unacceptable short-tenn or cross-media impacts. 

2. 	 Compliance with ARARs: Assessment against this criterion describes how the remedial 
alternative complies with chcmica l-, location-, and action-spec ific ARARs, or if a waiver 
is required and how the waiver is justified. 

3. 	 Long-tcrm effectiveness and permanence: This criterion pertains to the risks rcmaining 
aftcr response objectives have been met. Three factors to be considered are the 
magnitude of the residual risk, the adequacy and re liabil ity of any controls used to 
manage treatment residuals or untreated wastes that rcmain at the site, and the 
pennanence of the remedy. 

4. 	 Reduction of toxicity mobil ity or volume: This criterion reflects the statutory 
preference for treatment alternatives that permanently and significantly rcducc toxicity, 
mobi lity, or volume of the hazardous substances. PrcfclTcd alternativcs dcstroy toxic 
contaminants, reduce the tota l mass of toxic contaminants, irreversibly reduce 
contaminant mobility, or reduce the total volume of contaminated media. 

5. 	 Short-term effectiveness: This criterion refers to the protection an a lternative offers to 
workers and the community during the construction and implementation of a remedy as 
well as the time required to reach the rcsponse objectives. 

6. 	 Implcmentability: This criterion considers tec hnical feas ibi lity, administrative feasi bility, 
and the avai labi lity of required materia.ls and services. Technical feasib ility is evaluated 
on the basis of four parameters: (1) abili ty to construct the alternative, (2) the reliability 
of the technologies proposed, (3) the ease of undertaking additional remedial actions, and 
(4) the ability to monitor the effectiveness of the remedy. Administrative feasibility 
considers activities needed to coordinate with other agencies, such as pennits and rights
of-way. 

7. 	 Cost: This criterion evaluates the capita l and operation and ma intenance (O&M) costs of 
each alternative. Costs arc presen t worth cost estimates. 

s. 	 State acceptance: This criterion evaluates the technical and administrative issues and 
concerns the state may have regarding each alternative . This criterion is not addressed in 
thi s report. It will be addressed in the ROD after comments on the FS and proposed plan 
have been received. 

9. 	 Community acceptance: This criterion eva luates the issucs and concerns the public may 
have regarding each alternative. This criterion is not addressed in this report. It will be 
addressed in the ROD after comments on the FS and proposed plan have been received. 
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The detailed analysis for each alternative includes a detailed descri ption of each remedial 
alternative fo llowed by a detailed evaluation of each remedial alternative in accordance with 
criteria I through 7. Criteria I and 2 are considered to be " threshold factors", criteria 3 through 7 
are considered to be the primary "balancing factors" and cri teria 8 and 9 are considered to be 
"modi fying considerations." 

The descriptions of each remedial alternative are conceptual and are used fo r costing purposes. 
The specific design details and costs for the sclcctcd remedy will be re-eva luated during the 
remedial design. As specified in the RIfFS gu idance (USEPA, 1988), the costs arc intended to be 
within the targel accuracy range of -30 to +50 percent of the actual cost. Section 6.1 presents the 
detai led analysis of the groundwater/drinking water alternati ves that were retained in Section 5.0. 

6. 1 DETAILED ANALYS IS OF REMEDIAL ALTERNATIVES 

Three drinking water remedial alternatives have been retained for detai led analysis and will be 
eva luated in Sections 6.1.1 , 6.1.2, and 6.1.3 . They are: 

Alternative GW-l: No Action; 

Alternative GW-2: Extension of Pub lic Water Supply; and 

Alternati ve GW-3: Whole House Treatment Systems. 


6. 1.1 Alternative GW- l : No Action 

The No Action Alternative is included as a basel ine against which (he other remedial 
alternatives can be compared. 

6.1.1.1 DescrilJlion 

Under this alternative, natural attenuation processes, such as dilution, dispersion, natural 
biological and chemical degradation, adsorption, and precipitation wou ld eventually reduce the 
concentrations of groundwater contamination over time to remedial goals but no active remedial 
measures would be taken to address the contamination currently found in nearby residential wells. 
However , monitoring will be conducted within ex isting res idential well s (in addition to the onsite 
monitoring required in the 1991 RO~). 

6.1.1.2 Evalua/ion 

The detailed analysis of the No Action Alternati ve against the seven of the nine NCP 
eva luation criteria is presented in Table 6-1. 

6.1.1.3 Cost 

The No Action Alternative consists of 

Long-term groundwater monitoring in residential well s; and 

5-Year Review Studies to evaluate Site conditions. 


Monitoring costs consist of groundwater sampl ing, sample analysis. and report 
preparati on. 
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The 30-year estimated present worth cost of Alternative GW- I, resul ting from long-term 
monitoring, is $1 ,854,000. This cost assumes a 7-pereent discount rate. Detailed cost 
infonnation is included in Appendix A. 

6. 1.2 Alternat ive GW-2: Extension of Public Water Supply 

The detailed analysis for the Extension of Public Water Supply Alternati ve is presented 
below. 

6.1.2.1 Descri{Jlion 

This alternative involves the extension of the existing, 12-inch public water supply main 
in Raymond approximately 2 miles to provide drinking water to approximately 25 residents in 
Area I, as depicted on Figure 1. The residences will be completely disconnected from their 
ex isting private wells and the wells will be either converted to monitoring wells or 
decommissioned fo llowing NHDES guide lines. 

Institutional controls will be required in limited areas surrounding the Site to prevent the 
installation of any new wells where such use has the potential to hydrauli call y influence the 
movement of groundwater contamination from the Site. Significant new groundwater use in 
some areas near the Site has a potential of drawing Site contamination into new bedrock wells 
and/or in to other existing residential wells due to the interconnections of the bedrock fractures 
and the hydraulic connection to the contamination on the Site. 

Groundwater monitoring of selected residential wel ls (especially in Areas 2 and 3) would 
be performed to monitor for contaminant migration to additiona l residemial wells. If Site-related 
contaminated groundwater is detected in residential well s outside of Area I, this alternative 
would require these homes to be connected to the publ ic water supply system. 

The remedial alternative will use the 5-Year Review Study process to track the progress 
of meeting the remedial objectives and to determine when remediation has been completed. 

6.1.2.2 Long-Term Moniforing 

A long-term groundwater monitoring program would be developed duri ng the remedial 
design (after the Amended ROD is signed). The obj ectives of the monitoring program would be 
to monitor groundwater levels and groundwater quality in res idemial areas to assess how 
migration of the contaminated groundwater will change once the homes in Area I arc placed on 
the public water supply system and to conurnl that other residential wells arc not at risk given the 
changes to groundwater hydrology. 

In addition, in accordance with the 1991 ROD requirements, mon itoring of Site 
groundwater qual ity would continue to track overburden and bedrock contamination migration 
and to monitor the progress of natural attenuation of groundwater contamination toward reaching 
remedial goals. 

6.1.2.3 inslifliliona! COn/rots 

Institutional controls wi ll be required in limited areas surrounding the Site to prevent the 
installation of any new wells where such use has the potential to hydrau li call y infl uence the 
movement of groundwater contamination from the Site. Significam new groundwater use in 

04.0024466.27 Page 6-3 07/27/10 

http:04.0024466.27


some areas near the Site has the potential of altering the groundwater and contaminant migration 
in the Site arca and the potcntial of drawing Site contamination into new bedrock we lls and/or 
into othe r cxisting residential wells. In the arcas where new we lls arc prohibited, parties must 
connect to the public water suppl y. Institutional controls could be in the form of local ordinances 
or any other fo rm of institutional controls (e.g., deed restrictions, groundwater management zone) 
that is effective and protective. 

6.1.2.4 Evaillalion 

The detailed analysis of the Extension of Publ ic Water Supply Alternative against seven 
of the nine NCP evaluation criteria is presented in Table 6-2 . 

6.1.2.5 Cost 

The Extension of Public Water Supply A lternati ve consists of: 

Installation of a public water line provid ing water service to Area I ; 

Long-tcrm groundwater monitoring; 

Institutional controls; and 

5-Year Review Studies to evaluate Site conditions. 


Costs arc broken down into capita l costs and monitoring (periodic) costs. Capital costs 
arc assumed to be the direct and indirect costs incurred to devclop, construct, and implement the 
remedial alternative. Monitoring costs arc incurred to do sampl ing and reporting. Annual water 
usage fees (estimatcd at approximately $440 per year) would be billed directly to thc residences 
by the Town of Raymond, New Hampshire (Town) and arc not part of the costs paid for by the 
government under this Alternative. 

T he cost estimate for the Extension of Public Water Supply Alternative assumes the 
following: 

Installation of a new l2-inch ductile iron (D.I.) water main from the ex isting 12-inch 
watcr main tie in point in Raymond on Route 102 a long Blueberry Hill Road to the 
intersection with Windmere Drive; 

Install ation of8-inch 0 .1. pipe with copper service connections to each residence, built to 
Town and NHDES Standards, to allow for ownershi p by the Town; 

Installation of interior plumbi ng modifications to allow fo r connection from residential 
well plumbing to municipal water piping; 

Install ation of water meters for indi vidual metering of water usage to each residence; 

Monitoring of groundwater in residential areas. 

The 30-year estimated present worth cost of A lternative GW-2 is $4,623,000. The estimated 
capital costs are $2,769,734. The present worth for long-term monitoring, period ic costs, and 
annual O&M is approximately $1,853,266. These eosts assume a 7-percenl discount ratc. 
Detailed cost infOnTIation is included in Appendix A. 
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6.1.3 Alternativc GW·3: Whole House Treatment Systems 

The detailed analysis for the Whole House Treatment Systems Altcrnative is presented 
bc low. 

6.1.3.1 Descr;lJ{ion 

This alternative involves the installation and maintenance of whole treatment systems to 
treal all the water pumped from eac h of the residential wells located in Area I, as depicted on 
Figure I . Each treatment systcm will be designed with redundant treatment un its to address both 
the VOC contamination and arsenic contamination above drinking water standards due to Site· 
related conditions. The treatment systems wi ll require periodic maintenance in order for them to 
remai n effecti ve in providing clean water to each residence. The in fluent and effluent of the 
treatment systems will need to be sampled at least twice annually for the firs t five years and 
annually thereafter. It is anticipated that certain components of the treatment equipment may 
need to be replaced approximately every ten years. Some res idences may also require radon 
treatment and/or water softener systems and/or backwash fi lters (depending on influent 
characteristics of their well water) in order fo r the trcatment units to operate effecti vely. 

Institutional controls will be required in limited areas surround ing the Site to prevent the 
installation of any new wells where such use has the poten tial to hydrauli call y influence the 
movemcnt of groundwater contamination from the Site. Significant new groundwater use in 
some areas ncar the Site has a potential of drawing Site contamination into new bedrock wells 
and/or into other existing residential wells due to the interconnections of the bedrock fractures 
and the hydraulic connection to the contamination on the Site. 

Groundwater monitoring of selected residential wells (especially in Arcas 2 and 3) would 
be performed to monitor for contaminant migration to addi tional res idential wells. If Site·related 
contaminated groundwater migrates into residential wells outside of Area I , these homes would 
be connectcd to whole house treatment systems. 

The remedial alternative will use the 5-Year Review Study process to track the progress 
of meeting the remedial objectives and to determine when remediation has been completed. 

6.1.3.2 Long·Term Moniforing 

A long·term groundwater monitoring program wou ld be developed during the remedial 
design (after the Amended RO D is signed). The objecti ves of the monitoring program would be 
to: 

Monitor groundwater levels and groundwater qual ity in residential areas to confirm that 
othcr rcsidential wells are not at risk; and 

Monitoring whole house treatment systems to confirm that systems arc operating as 
required. 

In addition, in accordance with the 199 I ROD requirements, monitoring of Site groundwater 
quality would continue to track overburden and bedrock contamination migration and to monitor 
the progress of natural attenuation of groundwater contamination toward reachi ng remedial goals. 
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6.1.3.3 InSlillllion Conlro/s 

Institutional controls will be required in limited areas surrounding the Site to prevent the 
installation of any new wells where such use has the potenlial 10 hydrauli cally influence the 
movement of groundwater contamination from Ihe Site. Significant new groundwater usc in 
some areas near the Site has the potential of influencing the groundwater and contaminant 
migral ion in the Sitc arca and drawing Site contamination inlo new bedrock well s and/or into 
other existing residential. As a result, use restrictions would be required in these limited areas. 
Institutional controls could be in the fonn of local ordinances or any other form of institutional 
controls (e.g. , decd restrictions, groundwater management zone) that is effective and protective. 

6.1.3.4 Evaluation 

The detai led analysis of the Whole House Treatment Systems Alternative against seven 
of the NCP evaluation criteria is presented in Ta ble 6-3. 

6.1.3.5 Cost 

The Whole House Treatment Systems Alternative consists of: 

Installation of whole house treatment systems in Area I ; 

Periodic sampling of influent and emuent treatment system waters; 

O&M of whole house treatment systems; 

Long-term groundwater monitoring; 

Institutional controls; and 

5-Year Review Studies to evaluate Site conditions. 


Costs arc broken down into capital costs, monitoring (periodic) costs , and annual O&M 
costs. Capital costs arc assumed to be the direct and indirect cos ts incurred 10 develop, construct, 
and implement the remedial alternative. Monitoring (periodic) costs inelude groundwater 
sampl ing and reporting, and treatment system monitoring. Annual O&M costs are costs incurred 
to maintain the effectiveness of the whole house treatment systems (including VOC and arsenic 
treatment units and, if appropriate, radon, wate r softener, and backwash system replacement and 
removal). 

The cost estimate for the Whole House Treatment Systems Alternative assumes the 
follow ing: 

Installation of twenty-five residential whole house treatment systems, three ferric iron 
removal systems, three radon treatme nt systems, and thirteen water softener systems 
with in Area I; 

O&M of carbon and arsenic filtration systems, and (if appropriate) water softener and 
radon treatment systems, and backwash filte r systems; 

Monitoring for VOCs and total arsenic analyses of the whole house treatment systems' 
influent and effluent waters; and 

Monitoring of groundwater in residential areas. 
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The 30-year estimated present worth eost of Alternati ve GW-3 is $3 ,744,000. The estimated 
capilal costs arc $386,608. The present worth for long-term monitoring, and annual O&M is 
approximately $3,357,392. These costs assume a 7-perccnt discount rate. Detailed cost 
in fonnat ion is included in Appendix A. 
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TABLE 6- ] DETAILE D ANALVSIS OF ALT ERNATI VE GW-I: NO ACTI ON 

Monolo Pig Fann Superfund Site 


Raymond, New Hampshire 


EVALUATION CRITERIA ALTERNATIVE GW-I : NO ACTION 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Human Healih Protection Groundwater used for drinking that exceeds acceptable levels 
is currently treated or bottled water is supplied but no 
measures arc in place to ensure Ihis will continue in the long 
tenTI . 

Risks 10 human health exist if groundwater above federa l and 
State standards is used as potable water supply. 

No controls would be in place to limit the potential for 
exposure to contaminated groundwater or to prevent further 
migration to other residential wells. 

COM PLIANCE WITH ARARS 

Chemical-Specific Docs not comply with ARARs, as MCLslAGQS arc currently 
being exceeded in drinking water. 

Location-Specific No location-specific ARARs would apply to this alternative. 

Action-Specific No action-specific ARARs would apply to this a lternative. 

LONG-TERM EFFECTIVENESS AND PERM ANENCE 

Magnitllde of Residual Risk Residual risk remains high as contaminant concentrations in 
drinking water arc not addressed. 

Adequacy and Reliabilily ofControls There would be no institutional controls to limit access to 
contaminated groundwater or 10 prevent funher migration of 
contamination 10 olher residential wells. 

REDUCTION OF TOXICITY_ MOBILITY, OR VOLUME THROUGH TREATMENT 

Treatment Process Used and Materials Trc.1ted NOlle proposed for this alternative. 

Amount Destroyed or Treated NOlle 

Degree of Expectcd Reductions ofToxicity, 
Mobility, or Volume Tluough Treatment 

This alternativc docs not reducc toxicity, mobility, or volume 
through treatment. 

Degree to Which Treatment is Irreversible Not applicable . 

Type and Quantity of Residua ls Remaining 
After Treatment 

Since there is no active treatment, there arc no treatment 
residuals. 

SHORT-TERM EFFECTIVENESS 

Protection ofConmmnity During Remedial 
Action 

Not applicable as no remedial actions are proposed for this 
alternative. 

Protection of Workers During Remedial Action Not applicable as no remedial actions arc proposed for this 
aliemative. 

Environmental Impacts Not applicable as no remedial actions are proposed for this 
alternative. 

Time Until Remedial Action Objectives a re 
Achieved 

This altemativc does not meet RAOs in a reasonable 
ti meframe. 
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TABL E 6-] DETAILE DANALVSIS OF ALTERNATIVE GW-I : NO ACT ION 

Monolo Pig Fann Superfund Sile 


Raymond, New Hampshire 


EVALUATION CRITERIA ALTERNATIVE GW-I: NO ACTION 

IMPLEMENTABILlTV 

Abil ily to Constmcl and Operate thc 
Technoloh'Y 

Not applicable as no remedial teclmology is proposcd as part 
of this altcmat ive. 

Reliabilily oflhe Tcehnology NOl applicablc as no remedial lechnology is proposed as pan 
oflhis aliemalivc. 

Ease of Undertaking Additional Rcmedial 
Actions, If Necessary 

This ahemativc would not interfere with the abililY to 
implemcnt futurc remedial actions. 

Abilily 10 Monilor Ihe Effecliveness of Remedy Long-Ierm monitoring would be done 10 evaluate 
contamination in residential wells. 

5-year review studies would sti li be needed 10 evaluate Sile 
conditions. 

Ability to Obtain Approvals and Coordinate 
with Olher Agencies 

Not applicable for this altemative 

Availabilily ofOIT-Site Trealment, SlOrage, and 
Disposal Services and Capacity 

NOl applicable for this alternative. 

Availability of Necessary Equipment and 
Specialisls 

Field and laboratory equipment and personnel used to mon itor 
groundwater arc readily available. 

Availability of Tcclmology Groundwatcr monitoring technology is readily avai lablc. 

COST 

Capital Cost $0 

Present Worth orCost of Operations and 
Maintenance 

$0 

Preselll Wonh ofLong-lenn Monitoring $\ ,854,000 

Total Present Wonh Cost $1,854,000 
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TABLE 6-2 DETAILED ANALYSI S OF ALT ERNATIVE GW-2: 

EXTENS ION OF PUB LI C WATE R SUP PLY 


Mottolo Pig Fann Superfund Site 

R..1ymond, New Hampshire 


EVALUATION CRITERIA 
ALT ERNAT IVE GW-2: 

EXT ENSION OF PURLIC WAT ER SUPPLY 

OVERAL L PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Human Health Protection Protcrtion or human health would be achieved by connecting 
homes 10 the public water supply system thereby providing sare 
drinking water to these homes. 

Institutional controls would be used to restrict/prevent 
installation or any new wells in a limited area 10 prevent 
contamination rrom moving to ot her residential wells outside 
the area connected to the public water supply system. 

Monitoring would be done to confirm that cOJl(ami nation has 
not spread 10 other residential wells in the area. 

COMPLIANCE WITH ARARS 

Chemical-Spec i fic Complies with MCLsJAGQS as drinking water provided by 
public water supply meets these standards. 

Location-Specific No location-specific ARARs would apply 10 this alternative. 

Action-Specific Action-spec ific ARARs would be met under this al ternat ive. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Magnitude or Residu.al Risk The residual risk would be very low as drinking water provided 
under this alternative would meet all Federal and State drinking 
water standards. 

Adequacy and Reliability orControls Institutional controls would be used to restrict/prevent 
installation or any new wells in a limited area to prevent 
contamination from moving to other residential wells outside 
the area connected to the publie water supply system until 
cleanup goals achieved. These controls are reliable ir 
adequately monitored, maintained and, irnecessary, enrorced. 

Monitoring would be done to confirm that contaminat ion has 
not spread to other residential wells in the area. Monitoring is a 
very reliable means to track changes in groundwater and 
residential wel ls. 

A 5-year review program would assess the extent to which 
human hea lth and the environment are protected. 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

Treatment Process Used and Materials Treated None proposed ror this alternative. 

Amount Destroyed or Treated None. 

Degree of Expected Reductions orToxicity, This alternativc does not reduce toxicity, mobility, or volume 
Mobility, or Volume Through Treatment through treatment. However, the mobility or contamination 

would be reduced under this alternative (although not by 
trcatmcnt) as rcsidcntial wells would no longcr be in usc thcrcby 
reducing move ment or cOJl(amination rrom the Site. 
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TABLE 6-2 DETAILED ANALYSI S OF ALT ERNATIVE GW-2: 

EXTENS ION OF PUB LI C WATE R SUP PLY 


Mottolo Pig Fann Superfund Site 

R..1ymond, New Hampshire 


EVALUATION CRITE RIA 
ALT ERNAT IVE GW-2: 

EXT ENSION OF PURLIC WAT ER SUPPLY 

Degree 10 Which Treatment is Irreversible Not applicable. 

Type and Quantity of Residua ls Remaining 
After Treatment 

Sincc thcrc is no active treatment, there are no treatment 
residuals. 

SHORT-TERM EFFECTIVENESS 

Protection ofCoIlununi lY During Remedial 
Action 

Safe water will be provided by the State to residents until the 
water line extension is insta lled and municipal water provided to 
residcll\S of Arca I. Thcre wil l bc some tcmpora ry disruption 10 

the conununity along roads whcre the municipal water line 
extension will havc to be laid as well as minor disruption to 
Area I residcnts fro m well deconunissioning and individual 
connect ions to the waterl ine. 

Protection of Workers Duri ng Remedia l Action Workers will be required to follow standard health and safety 
procedures. 

Environmental Impacts There may be some minor short-term enviromnental impacts 
associated with shutting down existing residell\ia l wells. 

Time Until Remedial Action Objectives arc 
Achieved 

It is estimated that it will take 18to 24 months to extend the 
water line and hook up all homes within Area I. 

IMPLEMENTABILlTV 

Abi lity to Construct and Operate the 
Technology 

Installation of municipal water lines and residential hook up to 
the waterline is a standard practice and would pose no special 
problems. 

Abandonment o f existing wells is common and would pose no 
special problems. 

Would require homeowners to agree to pay an annual fee for 
public water (estimated approximately $440 per year). 

Reliabi lity of the Technology Provision of public water is highly reliable means of providing 
sa fe drinking water. 

Ease of Undertaking Additional Remedial 
Actions, !fNecessary 

Ifmonitoring indicates that additional measures need to be 
taken, further extension of the wdterline can be easily taken, 

Ability to Moni tor the Effectiveness of Remedy Long-term groundwater monitoring would be eas ily 
implemented and would verify the continued protection of 
human hea lth and the environment and the distribution of 
contamination. 

Once put in place, institutional controls can be fairly easily 
monitored. Effectiveness is dependent on enforcement. 

A 5-year Review Study process will track the progress of 
meeting the remedial objectives and wi ll be used to determine 
when remediation has been completed. 

Ability to Obtain Approvals and Coordinate 
with Olher Agencies 

Coordination with adjacent property owners and appropriate 
federal, state, and local agencies would be required to 
implement instiMional controls. 
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TABLE 6-2 DETAILED ANALYSIS OF ALTERNATIVE GW-2 : 

EXTENS ION OF PUB LI C WATE R SUP PLY 


Mottola Pig Fann Superfund Site 

R..1ymond, New Hampshire 


EVALUATION CRITERIA 
ALT ERNAT IVE GW-2: 

EXT ENSION OF PURLIC WAT ER SUPPLY 

Availability ofOIT-Sitc Treatment, Storagc, and 
Disposal Services and Capacity 

Not applicablc for this altemativc. 

Availability of Nccessary Equipmcnt and 
Spccialists 

Drillers neccssary for well abandonment are readily available. 
Construction and plumbing crcws for installation of municipa l 
watcr hook up to each residcnce arc rcadily availablc. 

Ficld and laboratory equipmcnt and pcrsonncluscd to monitor 
groundwater/residcntial wells arc readily avai lable. 

Availabil ity of Technology Not applicable for this altemative. 

COST 

Capital Cost $2,769,734 

Presclll Worth ofCost of Operations and 
Maintcnancc 

$0 

Present Worth of Long-Term Monitoring $ 1,853 ,266 

Total Prcscnt Worth Cost $4,623,000 
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TABLE 6-3 DETAILED ANALYSIS OF ALTERNATIVE GW-3: 

WHO LE HOUSE TREATMENT SYSTEMS 


Mottolo Pig Fann Superfund Site 

R..1ymond, New Hampshire 


EVALUATION CRITERI A 
ALT ERNATI VE GW-3: 

WHO LE HO USE T REAT MENT SYST EM 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Human Health Protection Groundwater currently used for drinking that exceeds acceptable 
levels is treated or bouled water is provided. 

Protection of human health would be achieved by connccting 
homes to whole house treatment systems thereby providing safe 
drinking water to these homes. 

Institutional comrols would be used to restrict/prevent groundwater 
usc in a limited arca 10 prevent contamination from movi ng 10 other 
residell\ ial wel ls outside the area serviced by whole house systems. 

Monitoring would be done to confinn that contami n<'ltion has not 
spread 10 other residentia l wells in the area. In addition, monitoring 
ofinOuent and effiuent waters in/from each whole house treatment 
system would be freq uently perfonned to monitor the efficacy of 
the treatment systems, and the need for equipment repair and/or 
replacement . 

COMPLIANCE WITH ARARS 

Chemical-Specific Complies with MCLs/AGQS as drilIking water to be provided 
meets these standards. 

Location-Specific No location-specific ARARs would apply to this a lternat ive. 

Action-Specific Action-specific ARARs would be met under this alternative. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Magnitude of Residual Risk The residual risk would be low as drinking water provided under 
this alternative would meet all Federal and State drinking water 
standards. 

Adequacy and Reliabi lily ofControls Insti tutional controls would be used 10 restrict/prevent insta llation 
of any new wells in a li mited area to prevem comamination from 
moving to other residential wells outside the area connected to the 
whole house systems until eleanup goals were achieved. These 
controls are rel iable if adequately monitored, maintained and, if 
ncressary, enfo rced. 

While whole house treatment systems have the potential for 
incidental exposure to contaminated groundwater through problems 
with treatment components, this is considered wllikely given that 
contaminate conccntrations in residential wells are relatively low, 
each treatment system has multiple filters to capture contamination, 
routine maintenance of tile systems is expected to occur, annual 
treatment component replacement is planned, and monitoring is a 
very rel iable means to track issues with whole house treatment 
systems. 

Monitoring would also be done to confinn that contamination has 
not spread to other residential wel ls in the area. 

A 5-year review program would assess the extent to which human 
health and the environment are protected. 
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TABLE 6-3 DETAILED ANALYSIS OF ALTERNATIVE GW-3: 

WHOLE HOUSE TREATMENT SYSTEMS 


Mottolo Pig Fann Superfund Site 

R..1ymond, New Hampshire 


EVALUATION CRITERIA 
ALTERNATIVE GW-3: 

WHOLE HOUSE TREATMENT SYSTEM 

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT 

Treatment Process Used and Materials 
Treated 

Extracted groundwater at each residence in Area I would be treated 
usi ng filtration systems to remove VCC and arsenic contami nation. 
Treatment residuals, including spent filters/media, wou ld be 
disposed of ofT-Site and regenerated, respectively. 

Amount Destroyed or Treated This alternative would treat all drinking water 10 remove VOCs and 
arsenic prior to use. An estimate ofcontaminant mass removal has 
not been performed. 

Degree of Expected Reductions ofToxicity. 
Mobili ty, or Volume Through Treatment 

Active treatmetll ofdrinking water will reduce the toxicity and 
volume ofcotllaminants; however, the reductions would be very 
small. 

Degree to Which Treatment is Irreversible Treatment of drinking water would pemL.1nently remove 
contaminants from residential wells that receive treatment systems. 

Type and Quantity of Residua ls Remai ning 
After Treatment 

Treatment residuals, including spent filters , would be disposed of 
o fT Site and/or regenerated. 

SnORT-TERM E"FH."T,Vt:Nt:SS 

Protection ofCommunily During Remed ial 
Action 

Instal lat ion ofrcsidential groundwater treatment systems would not 
have any significant impacts on the local community. Minor 
homeowner disruptions to Area I residents will occur due to the 
installation o f the individual whole housc trcatmcnt systems in 
homes. 

Protection of Workers During Remedial 
Action 

The workers would perfonn all \vork in accordance with a si te
speci fic health and safety plan. 

Environmental Impacts Construction and operation of the w hole house treatment systems 
should not pose ally environmental impacts. 

Time Until Remedial Action Objectives a re 
Achieved 

It is estimated that it will take approxinL.1tely 12 months to install 
whole house syStems in all homes within Area I. 

IMPLEMENTABILITY 

Ability to Construct and Operate the 
Technology 

Construction and operation of whole house treatment systems is 
standard practice and \vould pose no special problems. 

Reliability of the Technology Whole house treatment systems are frequently used and has been 
proven efTeetive at removing contaminants. 

While whole house treatment systems have the potential for 
incidental exposure 10 contaminated groundwater through problems 
with treatment components, this is considered wllikely given that 
contamill<l te concentmtions <Ire relatively low, each system has 
multiple fi lters to capture contamination, routine mai ntenance of 
the systems is expected to occur, replacement of treatment 
components is expected to occur annually, and monitoring is a very 
rel iable means to track issues with whole house treatme!l\ systems. 

Ease of Un dena king Additional Remedial 
Actions , I f Necessary 

This alternative would not interfere with the ability to implement 
future remedial actions. 
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TABLE 6-3 DETAILED ANALYSIS OF ALTERNATIVE GW-3: 

WHO LE HOUSE TREATMENT SYSTEMS 


Mottolo Pig Fann Superfund Site 

R..1ymond, New Hampshire 


EVALUATION CRITERI A 
ALT ERNATI VE GW-3: 

WHO LE HO USE T REAT MENT SYST EM 

Ability to Monitor the Errectiveness of 
Remedy 

Monitoring wo uld be easi ly implemented and would verify the 
continued protection of human health and the environment, the 
distribution of contamination, as well as the effectiveness of the 
whole house systcms in rcmoving contaminants. 
Once put in placc, institutional controls can be fairly and easily 
monitored. EfTecl.iveness is dependelll on enforcement . 

Ability to Obtain Approvals and Coordinate 
with Other Agencies 

Coordination with adjacent property owners and appropriate 
federa l, state, and local agencies would be required to implement 
institutional controls. Institutional controls on some properties may 
be more difficult to implement under Altemative GW-3 as there 
may be li mited or no viable options for altemative water in some 
cases thereby preventing development of some properties. This is 
expec ted to be a significant implementation issue fo r some areas 
surrounding the Site. 

Availab ility of Off-Site Treatment, Storage, 
and Disposal Services and Capaci ty 

Implementation oflhis alternative would require off-Site disposal 
of spend fi lters/media. These services are readily ava ilable. 

Availability of Necessary Equipment and 
Specialists 

All materials, equipment, personnel , and services required to 
cOllstmct and operate this altemative are readily available. 

Availability of Tec hnology Groundwater treatment is readily available. 

COST 

Capital Cost $386,608 

Present Worth of Cost o f Operat ions ;md 
Maintenance 

$\ , \63,592 

Present Worth of long-Term Monitoring $2 , \93,800 

Total Present Worth Cost $3 ,744,000 
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7.0 C OMPA RATI VE ANALYSIS O F ALTERNATIVES 


The comparative analysis of alternatives compares the three groundwater/drink ing water remedial 
action alternatives evaluated in Section 6.0 relative to seven of the nine NCP criteria used for the 
detai led analysis of alternatives. The purpose of the comparati ve analysis is to identify the 
advantages and disadvantages of each of the allcrnalivcs rclal ivc 10 onc another and to aid in the 
selection of remedial altcrnativc(s) for the impacted residentia l wells ncar the Site. 

As set forth in the NCP, specific CERCLA requiremen ts are considered in comparing 
alternatives. The NCP requires that the selected ahcmativc(s) should: 

Be protective of human health and the environment; 

Comply with ARARs; 

Offer short- and long-tenn effectiveness and pcnnanen<:e; 

Be impkmentabk; 

Redu<:e toxicity, mobility, or volume through treatment as a prin<:ipal element; and 

Be cost effective. 


In ac<:ordance with the NCP for performing the comparati ve analysis of ahernatives, the remedy 
selected for a site must reflect the scope and purpose of the actions being undertaken and how 
these actions relate to other remedial actions and the long-term response at a site. The 
idemifieal ion of the preferred alternati ve and the fina l remedy sc\ection arc based on 
consideration of the major trade-offs among the alternatives in terms of the nine evaluation 
criteria. EPA has categorized the nine NCP evaluation criteria into three groups: 

T hreshold <:riteria; 

Balancing criteria; and 

Modifying <:riteria. 


A discussion of these three criteria groups follows. 

THRESHOLD CRITERIA 

The selected remedy must be protec tive of human health and the env ironment and comply with 
ARARs. Therefore, EPA has designated overall protection of human health and the environment 
and compliance with ARARs as threshold criteria. Absent an appropriate case for a waiver of 
some ARAR, an alternative must meet both criteria in order to be el igible for selection. 

PRIMAR Y BALANCING CRITERIA 

The five primary balancing criteria are: 

Long-term effectiveness and permanence; 

Reduction oftox.ieity, mobility, or volume through treatment; 

Short-term effectiveness; 

Impkmentabi lity; and 

COSI 
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This balancing provides a preliminary assessment of the maximum extent to which pennanent 
solutions and treatment can be used practicably in a cost-effect ive manner. The alternative that is 
protective of human health and the environment, complies with ARARs, and affords the most 
favorable tradeoffs among the balancing criteria is identified as the preferred alternativc. 

MODIFYING CRITERIA 

State and community acceptance arc factored into a final evaluation that detennines which 
remedial alternativc(s) are acceptable for a site. As stated at the beginni ng of Section 6.0 of this 
FFS report, state and community acceptance wi ll be addressed in the Amended ROD after public 
conunents on the Administrative Record (including the FFS and the Proposed Plan) have been 
received and considered in the final remedy selection. 

Section 7.1 below presents the comparative analys is of the remedial alternatives considered for 
groundwater/drinking water at the Mottolo Pig Farm Superfund Site. 

7. 1 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR 
GROUNDWATERlDRfNKfNG WATER 

Table 7- 1 presents the comparative analys is for the three remedial alternati ves considered for 
groundwater/drinking water that were evaluated in Section 6.0. The comparative analysis 
highlights the results of the detailed analysis and is summarized below. 

7. 1.1 Ovcrall Protection of Human Health and the Environment 

Alternat ive GW-I (No Action) would be the least protective of the three alternatives. It 
would offcr no protection to human health and the environment. Potential risks from exposure to 
contaminated groundwater/drinking water would remain. 

Alternati ve GW-2 (Extension of Public Water Supply) would provide signi ficantly greater 
protection than Alternative GW-I because Raymond Town water will be provided to the 
approx imately 25 residents located in Area I (see Figure I). Institutional controls would also be 
implemented to restrict/prevent the installation of any new groundwater wells in a limited area to 
reduce the ri sk of new residentia l users being impac ted by Site-re lated contamination. In 
addition, long-term groundwater monitoring would be performed to mon itor Site-related 
contaminants in groundwater. In accordance with the 1991 ROD, groundWalcr monitoring of on
site mon itoring wells will be performed to monitor contaminant attenuation and document the 
progress toward reaching the original remedial goals. The combination of implcmenting 
institutional controls to reduce the risk of potential exposure to contamination from the Site, 
providing municipal wa.ter to residents within Area I, and continued monitoring of residential 
wells beyond Area I to insure no additional res idential water supply well s beyond Area I are 
impacted under Alternative GW-2 resu lts in th is altcrnati ve bcing highly protective of human 
health and the cnvironment. 

Alternat ive GW-3 (Whole House Treatment Systcms) would also be highly protective of 
human heahh and the environment. Similar to Ahernative GW-2, each home within Area I 
would be provided safe drinking water; however under this Alternati ve, safe drink ing water is 
provided to each residence by installation and maintenance of individual whole house treatment 
systems. As with Alternative GW-2, institutional controls would be implemented to 
restrict/prevent the insta llation of any new groundwater well s in a limited area to reduce the risk 
of new residential users being impacted by Site-related contamination. In addit ion, long-term 
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groundwater monitoring would be perfonned to moni tor Site-related contaminants in 
groundwater in selected residential water supply well s. In accordance wi th the 1991 ROD, 
groundwater monitoring of on-site monitoring wells wi ll be performed to monitor contaminant 
attenuation and document the progress toward reaching the original remedial goals. The 
combination of implementing institutional controls to reduce the risk of potenti al exposure to 
Site-related contaminants. providing treated water to res idents withi n Area I and continued 
monitoring of selected residential wells beyond Area I under Alternative G W -3 results in this 
alternative being highly protective of human health and the environment. 

7. 1.2 Compliance with ARARs 

Alternative GW-I will not meet federa l and Stale drinking water requirements. 
Alternati ve GW-2 and Alternative GW-3 wi ll meet all ARARs. 

7. 1.3 Long-Term Effectiveness and Permanence 

The residual risk remains high under Alternative GW-I as there would be continued 
exposures to contaminated drinking water above both federa l and State standards. The magnitude 
of the residual risk is low under Alternatives GW-2 and GW-3 as safe drink ing water is being 
provided by either supplying public water or by treating the groundwater to Federal and State 
standards at each home prior to consumption. 

Both Alternati ves GW-2 and GW-3 rely on institutional controls to restrict/prevent the 
installation of any new groundwater wells in a limited area to reduce the risk of potential 
exposure to Site-related contaminants. These controls arc rel iable if adequate ly monitored, 
ma intained and, if necessary, enforced. 

Both Alternatives GW-2 and GW-3 rely on monitoring to continn contaminant concentrations arc 
reducing over ti me and to monitor that contam ination has not spread to other residential wel ls in 
the area. In addition, Alternative GW-3 relies on frequent monitoring of influent and effiuent 
waters in/from each whole house treatment system to confirm that there is no incidental exposure 
to contaminants and to evaluate the need for equipment repair and/or replacement. While 
Alternati ve GW-3 has the potential for incidental exposure to comaminated groundwater through 
problems with treatment components, this is considered unlikely given that contaminate 
concentrations in residential wells are relali vely low. each trea(mem system has multi ple filte rs to 
capture contamination, routine maintenance of lhc systems is expected to occur, annual treatment 
component replacement is planned. and monitoring is a vcry reliable means to track issues with 
whole house treatment systems. 

7. 1.4 Reduction of Toxicity Mobil ity or Volume Through Treatment 

Neither Alternative GW-I nor GW-2 use treatment to reduce toxicity, mobility, or 
volu me. There is some change in mobi lity under Alternati ve GW-2 as res identi al wells in Area I 
wi ll be complctely decommissioned and no longer used thereby li miting funher migration of 
contamination towards Area I from the Sile. Alternative GW-3 uses treatment to reduce 
contaminant toxicity, mobility, and vo lume; however, the reductions arc very small. 
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7. 1.5 Short-Term Effectiveness 

As no active rcmedial action is taken under Alternati ve GW-l , there arc no short-term 
impacts to the community, workers, or the environmcnl. No risk reduction would occur in the 
short term. 

For Alternatives GW-2 and GW-3, safe drinking water will be provided to those residents 
currently impacted by Site-related contamination by the State until construction/implemcntation 
of Altcrnativcs GW-2 and GW-3 is complete. 

Construction/implementation of Alternatives GW-2 and GW-3 would not have any significant 
impacts on the local community and the environment. Thcre wi ll be some tcmporary disruption 
to the community along roads where the municipal water line extens ion will have to be laid as 
well as minor disruption to Area I residents from wel l decommissioning under Alternativc GW-2. 
Under GW-3, minor homeowner disruptions to Area I res idenis will occur due to the installation 
of the individual wholc house treatment systems in each home. All workers wou ld perform all 
work in accordance with a site-specific health and safety plan. 

It is anlicipated that the time required to design/construct/implement Alternati ve GW-2 will be 
approx imately 18 to 24 months, whi le the time required fo r Alternative GW -3 will be 12 months. 
These estimates arc approximate depending on field condi tions encountered during the water line 
extension work and the installation of each particular whole house treatment systcm. 

7. 1.6 Implemcntability 

Alternat ive GW-I is the easiest to implement as no activities must be undertaken. 

Both Alternatives GW-2 and GW-3 arc easi ly constructed and operated. Both Alternatives will 
require long-term groundwater monitoring but Alternative GW-3 will requi re additional 
monitoring of each whole house treatment system. Both the usc of public watcr (Altcrnative 
GW-2) and whole housc trcatment systems (Alternative GW-3) are highly reliable tccimologies to 
address contaminants in drinking water. While Alternati ve GW-3 has the potential for incidental 
exposure to contaminatcd groundwater through prob lems w ith treatment components, this is 
considered unl ikely given that contaminate eoneenlrations in residenlial wells arc relatively low, 
eaeh system has multi pic filters to capture conlamination, rouline maintenance of thc systems is 
expected to occur, annual replacement of treatment components is planned, and monitoring is a 
vcry reliable means to track issues with whole house treatment systems. 

Town officials have indicated support for a water line and may be reluctant to agree to thc usc of 
whole house trcatment systems for long-term groundwater usc, thereby making Alternativc GW-3 
more difficult to implcment than Alternative GW-2. On the other hand, Alternative GW-2 would 
require homeowners to agree to pay an annual fee fo r public water (estimated approximately $440 
per year). 

Both Alternat ives GW-2 and GW-3 wi ll require coordinat ion and acccss agreements for 
monitoring with adjacent property owners and appropriate federa l, state, and local agencies to 
implement institutional controls. Once put in place, institutional controls can be fairly casily 
monitored. Effectiveness is dependent on enfo rcement. lnstitutional controls on some properties 
may be morc difficult to implement under Alternative GW-3 as there may be limited or no viable 
options fo r alternative water in some cases thereby preventing developmenl of some properties. 
This is expectcd to be a significant implemcntation issue for some areas surrounding the Sitc. 
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7.1.7 COST 

Alternative GW-l (No Action) 3D-year prescnt value cosi (with a 7-perccnt discount rate) 
is estimated to be $ 1,854,000. 

Alternati ve GW-2 (Expansion of Public Water Supply) 30-year prescnt value cost (with a 
7-pcrccnt discount rate) is estimated to be $4,623,000 (Area 1 residents only). 

Alternati ve GW-3 (Whole House Treatment Systems) 30-year present value cost (with a 
7-pcrccnt discount rate) is estimated to be $3,744,000 (Area I res idents only). 
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TABLE 7.1 COM PARATIVE ANALYS IS OF GROUNDWATER/DRINKING WATER REM.EDIAL ALTERNATIVES 

Monolo Pig Fann Superfund Site 


Raymond, New Hampshire 


THRESHOLD CRITERIA 

ALTERNATIVE 

OVERALL 
PROTECTION OF 

HUMAN HEALTH AND 
THE ENYIRONMENT 

COMPL IANCE WITH 
ARARS 

LONG-TERM 
EFFECTIVENESS AND 

PERMANENCE 

REDUCTION OF TOXICITY. 
MOBILITY, OR VOLUME 
THROUGH TREATMENT 

SHORT-TERM 
EFFECTIYENESS 

1M PLEM ENTABILITY COST 

Aliernative GW-I: No Alternative GW- I , No Does nOt meet ARARs. The residual risk remains high No reduction in toxicity, mobility As no active remedial action is Easily implemented. Least costly of the 
Action Action, would be the least 

protective or the three 
alternatives. It would offer 

under Alternative GW-I as there 
would be conti nued exposures to 
contaminated drinking water 

or volullle or treatlllent under 
Alternat ive GW-l. 

taken under this alternative, there 
arc no short tenn effectiveness 
impacts to the community, 

Long-term groundwater/residential 
well monilOring would be required. 

alternatives. Only 
cost is for monitoring 
and reporting. 

no protection to human 
he,lith ,md the environment. 
Potential risks rrom 

above both Federal and State 
standards and no controls to 
prevent ruture exposure. 

workers, or the environment. 
Present Value Cost = 
$1,854.000 

exposure to contaminated 
growldwater/drinking water 
would remai n. 

Alternative GW-2: This alternative is highly .Meets ARARs. Sec The magnitude o r tlle residual risk No reduction illlOxicity, mobility COllstruction/implementat ion or Easily implemented. Higher in cost 
Extension of Public Water 
Supply 

protective of human healih 
and the e nvironment. 

Alternative GW-2, 
Extensio n orpublic Water 
Supply, would provide 
significa ntl y greater 
protection lhan Alternative 
CW-\ because public water 
will be provided 10 residents 
located in Area I. 
Institutional controls would 
be implemented to prevent 
the installation of any new 
groundwater wells in a 
limited area to prevent 

Tables 2-1 and 2-2. is low under Alternatives GW-2 
as sare drinking water is bei ng 
provided by supplying public 
water. 

Alternatives GW-2 relies on 
institutional controls to prevent 
contamination from m oving to 
other residential wells outside 
the a rea be ing addressed . 
These controls are reliable if 
adequatel y monitored, 
maintained and, if necessary, 
enforced. 

Alternative GW-2 relies on 

or volume Ihrough treatment. 
However, there will be some 
reduction in mobili ty as all Area 
I residential wells will no longer 
be in usc. 

Alternative GW-2 would not 
have any significant impacts. 
There wi ll be some temporary 
dismption to the communi ty 
along roads where the municipal 
water line extension wi ll have to 
be laid as well as minor 
dismption to Area I residents 
from well decommissioning and 
hook ups to the water line. All 
workers would perrorm all work 
in accordance with a si le-specific 
heal th and sarety plan. Time 
required to 
designleonstmctlimplement 
Altemative GW-2 is 

Long-term monilOring would be 
required. Usc of pub lie water is a 
highly rel iab le technology to 
address contamina nts in d rinking 
water. Requires coordination with 
adjacent propet1y owners and 
appropriate federa l, slate, and local 
agencies 10 implement institutional 
controls. Once put in place, 
institutional controls can be fair ly 
easi ly monitored. Effectiveness is 
dependent on enforcement. 

Homeowners must agree to pay an 
annual ree for public water (estimated 
approximately $440 per year) 

compared to 
Alternatives GW-I 
and GW-3. 

Present Value Cost = 
$4,623.000 

contamination from monitoring to confinn approximately 18-24 months. 
moving to other contamination has not spread 
residential wells outside to other res idential wells. 
the area connected to the Monitoring is a very reliable 
public water supply. means to track changes in 
Long-tenn monitoring groundwater and resid ential 
would be perfonned to wells. 
veriry the COll\ inued 
protection of human health. 

04.0024466.27 Page I of2 GZA CeoEnvirollmemal, 1nc. 

http:04.0024466.27


TABLE 7.1 COM PARA TIVE ANALYS IS OF GROUNDWATER/DRINKING WATER REM.EDIAL ALTERNATIVES 

Monolo Pig Fann Superfund Site 


Raymond, New Hampshire 


THRESHOLD CRITERIA 

ALTERNATIVE 

OVERALL 
PROTECTION OF 

HUMAN HEALTH AND 
THE ENYIRONMENT 

COMPL IANCE WITH 
ARARS 

LONG-TERM 
EFFECTIVENESS AND 

PERMANENCE 

REDUCTION OF TOXICITY. 
MOBILITY, OR VOLUME 
THROUGH TREATMENT 

SHORT-TERM 
EFFECTIYENESS 

1M PLEM ENTABILITY COST 

Aliernative GW-3: Whole This alternati ve is highly Meets ARARs. See The magnitude of the residual risk Reduction in toxicity, mobility Construction/implementat ion of Easily implemented. Lower in cost 
House Tremment Systems prolCcti ve of human heahh 

and the environmen\. Each 
home within Area I would 
be provided safe drinking 
watcr by installat ion and 
maintenance of individual 
whole house treatment 

Tables 2-1 and 2-2. is low under Ahernmi ve GW-3 as 
safe dri nking water is provided by 
treming the groundwater prior to 
consumption. 

Alternative GW-3 relies on 
institutional controls 10 prevent 

and volume, through treatme11\, is 
very sma ll . 

Altemmive GW-3 would not 
have any significant impacts. 
Minor homeowner disruptions 10 
Area I residents will occur due to 
the installation ofthc individual 
whole house treatment systems in 
each home. All workers wou ld 

Long-term monitoring would be 
required as wel l as additional 
monitoring ofeach whole house 
tremment system. Whole house 
treatment systems arc highly 
reliable techno logies to address 

compared to 
Alternative GW-2. 

Present Value Cost = 

$3,744,000 

systems. As with contamination from m oving to perfornl all work in accordance contaminants in drinking water. 
Altemati ve GW-2, 
inst itutional controls would 
be implemented to prevent 
the installation of any new 
groundwater wells in a 

other residential wells outside 
the a rea being addressed . 
These controls arc reliable if 
adequately monitored, 
mailllained and, if necessary, 

with a si te-specific health and 
safety plan. Time required to 
design/construct/implement 
Alternative GW-3 is 
approximately 12 months. 

Requires coordination with adjacent 
property owners and approprime 
federal, state, and local agencies to 
implement insti tutional controls. Once 
put in place, institutional controls can 

limited area to prevent enforced. be fa irly easily monitored. 
contamination from Alternative GW-3 relies on Effectiveness is dependent on 
moving to other mon ito ring to confirm enforcement. 
residential wells outside contamination has not spread Institutional comrols on some 
the area connected to 10 other residenlial wells in the properties may be more difficult to 
whole house treatment area.. Monitoring is very implement under Alternative GW-3 as 
systems until cleanup rel iable means to track changes there may be limited or no viable 
goals arc achieved. In 
addition, long-tenn 
growldwater monitoring 

in groundwater and residential 
wel ls. Alternative GW-3 relics 

options for alternative water in some 
cases thereby preventing development 
of some properties. 

would be done to verify 
protection of human heailh . 

on frequent monitoring of 
influent and effluent waters 
in/from each whole house 

Whi le A lte rnative GW-3 has 
potential for incidental exposure this is 

treatment system. Incidenta l very unlikely given contaminate 

exposure to contaminated concentrations in residential wells arc 

growldwater is unlikely given that relat ively low, each system has 

contaminate concentrat io ns in multiple fi lters to capture 

residel1lial wells arc rela ti vely contamination, routine maintenance of 

low, each treatment system has the systems is expected to occur, and 

multiple filters to capture monitoring is a very rel iab le means 

contamination, routine to track issues with whole house 
maintenance of tile systems is treatment systems 
expected to occur, annual 
treatment component replacement 

Town officials have indieated support 
for a water line and may be reluctant 

is planned, and monitoring is a to agree \0 the use of whole house 
very reliable means to track treatment systems for long term 
issues with w hole house groundwater usc, thereby ITk1king 
treatment systems. Ailernative GW-3 more difficult to 

implement than Altemative GW-2. 
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TABLE 1 · SUMMARY OF RESIDENTIAL DRINKING WATER SAMPUNG RESULTS AT MOTTOLO PIG FARM SUPERFU ND SITE 
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TAB LE 1 · SUMMARY OF RESIDENTIAL DRINKING WATER SAMPU NG RESULTS AT MOTTOLO PIG FARM SUPERFUND SITE 
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TABLE 1 · SUMMARY OF RESIDENTIALDRINKIN G WATER SAMPU NG RESULTS AT MOTTOLO PI G FARM SU PERFUN D SITE 

R3ymond, Ntw H3mpshirt 


, 
5 30 

Dale Sa mpled 
Well 1011 '" C hlorornt!lhane 

~ 
1 ~: <'0 

MOT_OW_9A ,. 
'" 

I ~: <'.0 
MOT_OW-I0 

'" '" ". " 
1/9/2007 " " 
3/9/2007 " " 

6/13/2007 " " 
10/4/2007 " " 
1/10/2008 

MOT_DW·S " " 
4/2/2008 " " 
3/26/2009 " " 
6/2S/2009 

,. 
'" 12/7/2009 <0.5 <2.0 

4/6/2010 '" '" 
~ ~ '" 

" " 
9/19/2003 

MOT_OW-12 " " 
6/26/2009 

,. 
" <0.5 2. 

5. ' L3 

7/17/2009 " 
,. 

9/23/2009 3. ' '" 12/2/2009 MOT_ow-29 3.' <2.0 

4/8/2010 3.' '" 6/28/2010 0.' '" DOC ' 0.9 '" 6/2S/2009 
,. 

'" 9/23/2009 
,. 

'" 12/2/2009 MOT_OW·33 <0.5 <2.0 

4/6/2010 0.' '" ---=: '" '" U '" '5 '" 9/23/2009 
MOT_OW·30 " '" 12/4/2009 LO <2.0 

4/7/2010 2.3 '" • '" 
'" '" 9/23/2009 '" '" 12/2/2009 MOT_ow-32 <0.5 <2.0 

4/1/2010 0.6 '"o. '" " u 
9/23/2009 

MOT_OW·31 
,. 

" 12/4/2009 <0.5 <2.0 

' /812010 
,. 

" 

" 70 "'" 
MISE Trans _l ,2_D CE I""'"'' 

~ 
, , 

<05 <05 39 

" 
'" '0 '" ,. 
~: 

<0.5 <0.5 <'0 

'" '" '" '" " 
'.2 " " " 
.3 " " " 
60 " " " 5.5 " " " 
<.0 " " " 
2.' " " " .., 

" " " 
2' " " " 
O. '" '" " 
" <0.5 <0.5 <1.0 

2.3 '" '" " LO '" ~ " 
0.5 " " " 
" " " " 
" '" '" " 
'5 <0.5 <0.5 <'0 

O. 22 05 " 0.5 O. '" " 0.6 '5 '" " 
0.5 ' 5 <0.5 13.3 

0.5 " '" " 
'" 0.5 '" " 
'" 0 5 '" ,.5 '" '" " , .5 '" '" " 
'0 <0.5 <0.5 .., 
L3 '" '" " 0.7 '" '" " 
" 0.' '" " 
U 0' '" " 
O. 07 '" " 0.' 0.7 <0.5 11.4 

0.9 , '" " , ,. '" " 
0.9 '" '" " 
L3 '" '" " 
U <0.5 <0.5 18.3 

" '" '" " 0 5 '" " '" " "' 
" '" " "' <0 ,5 <0.5 <0.5 <1.0 

" '" " ,. 

" 30 6 "00 '" 
I""'V, ,.., I" ''') 

Alk. ""~1 
Tolal As Uran ium Ch loroform Toluene Te m p 5", D. ," ."' ,.w;" , = , ,~ 

0' '6 2 <05 <05 <05 no ::: :: ., :~ 1 
008 " " :;; ;; " ,. ,. 3 '" '" '" 352 .~ c1}' " 'U 

<'0 d .O , 0.' <0.5 <0.5 9.9 :: 3.3 ,.. :: I 0.• ' ". 
" ~: ;: " 
" 

,. • '" 
,. 

'" " m '" " 
,,.. 

" " " " " 0.' " " " " " ". " 
" " " " " 

, 
" " " " " " " 

" " " " " u " " " " " " " 
" " " " " 0.' " " " " " " " 
" " " " " 0.' " " " " " " " 
" " " " " '" " " " " " " " 
" " " " " 0.5 " " " " " " " 
" " " " " '" " " " " " " " 
" ' .0 " " " '" " " " " " " " 

<1.0 <1 ,0 9 <0.5 <0.5 <0.5 9.9 ". L3 6.' '" 0.01 87.1 

" " " " " " 9.6 295 U 6.6 '" " " 
" " n '" ,. '" n 

~ " 6.' n, 

~ 
I 92A 

U" " " " " " " " " " 
" " " " 09 " " " " " " " " 
" ' .5 " " " " " " " " " " " 
'5 ' .5 " <0.5 <0.5 <0.5 " '" 0.'" 'AO 95 I 0.• ' 65.' 

" ". " " " " " " " " " " " 
" " " " " " " " " " " " " 
" 14,3 " " " " " " " " " " ",. 15,1 3 <0.5 <0.5 <0 ,5 " '" 0.21 7.' -136 0.16 '" 
" 133 " " " " • 303 .2 75 ·65 " " 
" 15,3 , 

'" ,. '" n 300 0.' ... ·133 " 96.2 

"2 
, 

'" 
,. 

'" 300 •• ., .", 966 

" 7.' " " " " " " " " " " " 
" 6 " " " " " " " " " " " 
'-' 7.' , <0.5 <0.5 <0.5 " '" 0." 6.33 3.0 2.0 "'. 
" HI ,8 " " " " 9.' '" 0.9 :: 45.0 " " 
" ,o.6 , 

'" ,. '" n on 2.' .27.0 " ..., 
" ".2 " " " " " " " " " " " 
" " " " " " " " " " " " " 
" 16.1 " " " " " " " " " " " 3.' " 2 <0.5 <0.5 <0.5 10.5 ". 0.5 7.' ·99 0.'" ,.. 
" '.6 " " " " 10.2 525 0.34 7.' ." " " 
" " .6 2 '" ,. '" " '" ,. , ·"5 " '01 

" n .5 " " " " " " " " " " " 
" 18,5 " " " " " " " " " " " 
2' 20,7 <1.0 <0.5 <0.5 <05 10.8 '" 0.33 7.' ·59 0.22 '" 
" 18.3 " " " " " .>6 0.22 6.' n " " 
" n. , 

'" 
,. 

'" " m .7 ., ." " '" 
"' NO "' "' "' "' "' "' "' "' "' "' "' 
"' NO "' " "' "' "' "' "' "' "' "' " 

<1.0 <1 ,0 " <0.5 <0.5 <0.5 10.2 550 0.5 6.' 73 0.46 m ,. N. "' "' "' ,. " '" O.J' 6~2 "'.1 "' "' 

" 
, 

" 500 

calcium I .::::'" ,,,"", 
Chloride Iron Ma",anese Ma,ne.ium Ni tra te I""'" Po tassium , 

, , , , 
3" , " 1 

0 
::' 

0060 '" <0.05 1 <005 '" " " " " " 
"'5 

,. .. 1 OJ''' Oc"" '22 O}6 ,. 
" m " '" <0.5 <3 I<~:5 <•.01 2.99 •.28 I <0.05 3.55 3.63 " 
" 22.' ,. 

" 1 0.096 ,. 3.0> om, ,. 
" 3." " 

" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 33,6 <0.5 20 I0.325 0.043 5,24 0.53 <0.05 4.69 10.4 " 
" " :it~ " " " " " " " .... 0." 0."6 •.33 ,. " ".2 " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 06.5 ' 0 " I 0.055 0.203 ,." <0.• 5 <0.05 0.15 ,." " 
" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " ""'.. <0.5 " I0.'" 0.... '50 <0.05 <0.05 '50 15.3 25 

" " " " " " " " " " " 37,2 0." H 1 0..., 0.029 4 ,38 '" ,. " 17.2 " " 066 H I 0088 0029 '" '" 
,. 

" 28 

" " " " " " " " " " " 
" " " " " " " " " " " 76 ,8 2.0 HO 2.81 0.609 11.9 <0.05 <0.05 5.38 24.3 25 

" " " " " " " " " " " m '" HO 3." 0.672 n.' '" ,. " 23.5 25 

" " " " " " " " " " " 
" " " " " " " " " " " 
" " " " " " " " " " " 60 0.87 55 l o.m 0.221 8.77 <0.05 <0.05 '-' 9 ,41 " 
" " " 1 0;;3 " " " " " " " 55 '" 5) 0.'" ' .99 '" ,. " 9." 20 

" " " " " " " " " " " 
" " " " " " " " " " " 
"5 <05 '" I0299 0.212 14. 2 <0.05 <0.05 1.95 26.8 30 

" " " " " " " " " " " on 05) no I 0". 1 0"6 H' " 
,. 

"' '" " 
"' "' "' "' "' "' "' "' "' "' "' 
" "' "' "' " "' "' "' "' "' " 55,9 3.0 " I0.555 0.897 ,... 0.14 <0.05 6.85 15.1 " " "' "' "' "' "' ,. ,. "' "' "' 
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TABLE 1 · SUMMARY OF RESIDENTIAL DRINKING WATER SAMPUNG RESULTS AT MOTTOLO PIG FARM SUPERFU ND SITE 

Raymond, New Hampshire 


5 30 70 "'" " 6 "00 ,.0 

Date Sampled 
Well 1011 '" Chloromethan e MtSE '''·'.'-0''' 1Trans _1 ,2_DCE IAs (Itl ) I As (V) Total As Uran ium Ch loroform Totuene TAME Te mp SpC DO pH ORP IFe (II) Alka lini~ !s 

' ,W'
h:rn;:;-t--To~~,,~~lj::~"o::::iil,,~)~o,tiio, ~,,~,. ~0,~0,$1o~,~o,~o,$o,~o,~o,~I0, ~I~ 0, 

7/24/2009 NO 1.1 1 NO NO liS liS 9 .3 ns liS liS ns ns liS ns liS ns ns liS 

12/2/2009 MOT_DW-3S 0.7 <2.0 1.6 <0.5 <0.5 2.5 5.3 7 .8 

4/7/2010 1.2 NO 2 0.5 NO liS liS 15.8 

'''/''w 

,,,,,,w 
12/4/2009 

4/7/2010 

6/4/2010 

6""OLO Doe 

,,,''ow 
'''''~,""OW 

'/6/'''0 

0.6" "0" 0' 0' '.6 

<0.5 

" 
<0.5 

" " <0.5 

" " " 
'0 

<0.5 

'0 

'0 
<0.5 

'0 

'0 
<0.5 

" 

<2.0 

" 
<2.0 

" " <2.0 

" " " 
"0 

<2.0 

"0 

"0 
<2.0 

"0 

" <2.0 

" 

:: 
::E2: 

<0.5 

" 
<0.5 

" " <0.5 

" " " 
"0 

<OS 

"0 

"0 
<OS 

"0 

'0 
<OS 

"0 

:: 

:: 
::E2: 

<0.5 

"0 

<0.5 

"0 
"0 

<0.5 

"0 
"0 
"0 

"0 
<05 

"0 

<0.5 

" 
<0.5 

" " <0.5 

" " " 
" <0.5 

" " <0.5 

" 
" <0.5 

" 

:: 
=¥ 

0, 
<1.0 

0'
0, 

12.4 

0, 
0, 

0, 
26.9 

0,,. 
0' 
" 0' 
0' 

0, 
'-' 
0'
0, 
' .5 
0, 
0' .,.. 
0, 
0, 

2 
2 .6 

'-' 
16.4 

16.9 

'" 91.8 

93.1 

LO' 
283 

63 

liS 30.2 

7.3 34.2 

'52 
liS 10.3 

0.6 10.4 

LO' 
liS 8 .9 

15.8 17 

0' " 
0' ::' 

:: :: 

0', 
0, 

" 0'
0, ,
0, 
0' 

0, 
2 , 
0, 

0, 
<1 .0 

0', 
0' 

<0.5 

0' 

0, 
<0.5 

0'
0, 

<0.5 
0, 
0' 

<0.5 

0, 

0, 
<0.5 

0, 
<0.5 

0' 
<0.5 

0' 

<0.5 

0' 

0, 
<0.5 

0'
0, 

<0.5 
0, 

<0.5 

0, 
' 0 
' 0 

0, 
<0.5 

0, 
<0.5 

0' 
<0.5 

0' 

<0.5 9.9 

ns 9.62 

" ns ns 

<0.5 10.0 

0' , .• 

<0.5 10.0 

0, '5 
ns lIS 

<0.5 9.89 

ns 9.6 

"0 
"0 

0, 0, 
<OS 9.8 

'6 
0, 0, 

'" "5 

'" 0, 

1.5 7.5 

0.27 7.67 , .., 
0, 0, 

·60 0.13 

-119 nS 

" 0'0, 0, 
440 0.9 7.1 m 

'" 
0.00 

.06 0.' 6 .• 

0, 0, 0, 0, 0, 
169 0.4 7.7 ·80 0.10 

'" 0' , ." 0, 
0' 

'" 
ns ~".:~ 0' 

1.37 ,.~, 89.7 0.07 
0' 

'" 2.13 7_18 1166 ns 

0, 0, 0, 0, 0, 
281 0.38 6 .8 -28.2 3.l8 

"6 022 598 .", 0,
0, 0, 0, 0, 0, 

<os 10 163 1-2 7 .3 ·98 0.13 

LO' '" 0' '" ·80 0, 
0' 0' 0' 0' 0' 0' 

<os 10 523 1-3 5 .9 104 0.02 

0' ' .00 '80 '.32 5." '" 0' 

~; ':;' :;: :: :: ::: 0' 

~ 

"" 0'."
0, 

78.9 

0'
0, 

57.9 
0, 
0' 

52.9 

0,
"',
"'. 
0, 

77.9 
0, 
0, 

57.7 
0, 
0' 

33.4 

0' 

calcium 

0,
0, 

47.2 

0' 
" 0, 

50' 

0'
0, 

21.9 
0, 
0' 

24.8 

0, 
235 

0, 
360
0, 
0, 

189 
0, 
0' 

468 

0' 
,;', 

0,
0, 
u 
0' 

" 0, 
L5 

0' 
0, 
u 
0, 
0' 

0.70 

0, 

0, 
086
0, 
0, 

0.69 
0, 
0' 

" 0' 

Chloride 

0,
0, 
32 

0' 
25 

0, 
"
0' 
0, 
6.3 
0, 
0' 
5.' 
0, 

Iron 

0,
0, 

I0.'" 
0' 

I 0.'" 
I0;;" 

0' 

I0;;'
0, 
0' 

1.13 

0, 
5.3 NO 

5' I 080' 

0,.,
0, 
0, 

<30
0, 
0' 

" 0' 

;; 

0, 
'" 0, 

I0;:5 

0' 

Ma",anese 

0,
0, 

0.310 

0> 

o.m 
0, 

0.039 

0> 

0, 
0.""

0, 
0' 

0.051 

0, 
0.031 

0033 

0, 
0505

0, 
0, 

0.082 
0, 
0> 

0.213 

0> 

Ma,ne.ium 

0,
0, 

6." 

0' 
5.22 

0, 
10.5 

0'
0, 

3.77 
0, 

2.40 

0, 
228 

0, 
7 19 
0, 
0, 

403 
0, 
0' 
'" 0' 

"'" 
Nitra te I Nitrite Po tassium 

0,
0, 

0,
0, 

<0.05 <0.05 

liS nS 

0.'" " 
liS ns 

1.8 1.8 

0' 0' 
liS ns 

<0.05 <0.05 
0, 

<0.05 <0.05 

liS ns 

NO NO 

" "0 

0, 
<0.05 

0, 
<0.05 

0' 
'5 
0' 

0, 
<0.05 

0, 
0, 

<0.05 
0, 
0' 

<0.05 

0' 

:: :: 
~ 

0,
0, 

4.02 

0> 

0> 

0, 
<0.05 

0> 

0, 
2.91 
0, 
0' 

2.51 

0, 
0, 

0, 
3.l0
0, 
0, 

3.81 
0, 
0> 

5.10 

0> 

:: 

:: 

0,
0, 

5." 

0' 
6." 
0, 

9.07 

0'
0, 

5.»> 
0, 

4.48 

0, 
453 

0, 
525
0, 
0, 

580
0, 
0' 

39.2 

0' 

';'5 

0,
0, 

0' 

0, 

" 0'
0, 

" 
0' 

0, 

" " 
0, 

" 
0, 

" 
0' 
" 0' 
;; 

NO: Not Detected liS : Not s.ampl~ 

Notes: 

1) Duplicate S<lmples were cOIle<:ted at 31·33 Blueberry Hill Rei, 1 Wind mere, 19 Windmere, alld 4 Strawberry Ln durins Ihe December S<lmpling round. The value 01 the original sample is reported ill the table . 


2) Th e conce ntration of Arse nic V at e ach re side nce was dete rmine d by subtracting the Ar.e nic III conce ntration, or F i lter~ Arsenic, from the Total Arsenic conce ntration 


3) Chloromethane was likely introduced via laboratory methods 
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FIGURE 5 -- Historical Residential TCE Concentrations 
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REMEDIAL ALTERNATIVE ENGINEERING COST ANALYSIS 



380 Harvey Road 
Manchester 
New Hampshi re 
03103·3)47 
603·623·3600 
FAX 603·624·9463 
www.gza.com 

Enginen-s and GZA 

I 	 ScienlislSGcoEnvironmcntal , Inc. 

July 23 , 2010 
File No. 04.0024466.41 

Mr. Andrew Hoffman, P.E. 
New Hampshire Department of Environmental Services 
Waste Management Division 
29 Hazen Drive 
P.O. Box 95 
Concord, New Hampshire 03302-0095 

Re: 	 Feasibility Cost Estimates for Four Alternative Remedial Action Scenarios 
Mottolo Pig Farm Superfund Site 
Blueberry Hill Road; NHDES Site # 198704094 
Project RSN # 2032 
Raymond, New Hampshire 

Dear Drew: 

Below is a brief summary of the basis for the cost estimating relative to providing potable water 
to the Mottola Pi g Farm Superfund Area which was perfonncd by Wright-Pierce, Inc. (Wright
Pierce). The assumptions used to generate the basis of estimating came from the Scope of Work 
in the Request for Bid and various meetings between Wright-Pierce, GZA GeoEnvironmental , 
Inc. (GZA) , New Hampshire Department of Environmental Services (NHDES) , and United States 
Environmental Protection Agency (EPA) over several weeks. In gencral , the unit costs for 
constructing thc project(s) werc from actual unit priccs Wrighf-Picrcc has received for similar 
proj ects and new costs received from vendors. The July 2000 EPA publication entitled: A Guide 
to Developing and Documenting Cost Estimates During (he Feas ibility Study was used as the 
guidance document for the cost cstimating. In accordance with this guide, Wright-Pierce used a 
7% discount rate. By using a 7% discou nt rate, alternatives with the majority of their costs 
occurring during initial construction (as opposed to future costs) show a higher present value. If a 
lower discount rate had been used projects w ith future costs would have a relati vely higher 
present value. 

• 	 Alternative GW-) is thc No Action Alternativc. II is included as a baseline in the 
Focused Feasibility Study (FFS) against which the other remedial alternatives can be 
compared. The No Action Alternativc costs consist of performing residential we ll 
sampling to monitor the contamination plumc off site as part of the previous Record of 
Decision for thc Site. 

• 	 Alternative GW-2 consists ofcxtcnding the existing municipal watcr supply distribution 
system water main from Routc 102 to various designated sites affected within the 
superfund site. The six sites are as outl ined by GZA in preparation of these estimates. 

Alternative GW-2 entails a new 12- inch OJ. (ductile iron) water main from the existing 
12-inch water main tie in point in Town along Route 102 and Blueberry Hill Road to the 
interscction with Windmere Drive. The remaining pipes through the scrviee arcas arc 
&-inch 0 .1. with copper service connections to each residence, built to Town of Raymond 
(Town), NHDES Standards, to allow for ownership by the Town. Each residence will 
receive interior plumbing modifications to allow connection from house plumbing to 

Copyright © 2010 GZA GeoEnvironmental, Inc. 

An Equal Opp<>11"wri!y Emplo}""" MlfN1I1 
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municipal piping, and the installation of water meters for individual metering of water 
usage to each residence. According to the Town of Raymond Standards, fire hydrants arc 
installed every I ,OOO± feet with isolation val ves in the mainline at each hydrant. 

• 	 Alternative GW-3 involves installation and maintenance of whole house treatment 
systems to residences located wi thin the des ignated site areas 14. Treatment consists of 
units for volatile organic compounds (VOCs), arsenic, radon, and water softeners. All 
houses will receive VOC and arsenic treatment systems. Radon treatment will be 
provided to three homes in Area I, two homes in Area 2, three homes in Area 3, and four 
homes in Area 4. Water softener systems will be provided to 50% of homes in each 
Areas I through 4, and backwash fi lter systems to 10% of homes in Areas I through 4. 
Cost data was provided by SecondWind Water Systems in Manchester, New Hampsh ire. 

• 	 Alternative GW-4 entails the purchase of a 20-acre ± parcel of land to the north of the 
superfund site and construction of a private community well and watcr treatment plant, 
along with a distribution system from the treatment plant to the affected residences, and 
interior plumbing modifications to a llow connection from eaeh residence to the 
communi ty system. The scope consists of two gravel-packed we lls piped to a treatment 
bui lding. The treatment consists of iron and manganese remova l using high fi ltration, 
aeration tanks for radon remova l and disinfection with sodium hypochlorite (chlorine). 
Also included is associated piping, instrumentation, pumps, and controls as necessary for 
a funct ioning treatment system. Although thi s alternati ve was found not to be cost 
effective, it has been included in the cost documentation. 

ANNUAL OPERA n ON AND MAINTENANCE COSTS 

Annual operation and maintenance eosts fo r Alternative GW-2 includes the purchase of water 
from the Town. To deternline the actual expec ted usc of water per residence, Wri ght-Pierce used 
200 gallons pcr day (G PO). This figure was provided to us by the Town of Raymond Public 
Works Superintendent. Wright- Pierce used this 200 GPO per residence for figuring the cost of 
water as compared to NHDES design gu idelines which call for 450 GPO fo r a three bedroom 
home. Wright-Pierce found 450 GPO to be su itable for design of in frastructure, but feel s the 200 
GPO is more appropriate for actual water use and assoc iated cost of water per household. 

For Alternativc GW-3, Wright-Pierce assumed all operation and maintenance work will be 
performed by a private contractor experienced in thi s type of operation. 

GROUNDWATER MONITORING 

Groundwater monitoring of residential wells and reporting costs are included in the alternatives 
fo r the anticipated remedial time period of 30 years. Quarterly off-site mon itoring of residential 
wells is antici pated for the first five years, and once yearly for the remaining 25 years. No costs 
are included in any of the alternatives for monitoring of onsite natural anenuation as it has been 
initiated as part of the previous Record of Decision for the Site. 
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GZA great ly appreciates the opportunity to be of service 1.0 th e NHDES on thi s project. If you 

have questions or comments, please do not hesitate to cOnlnct Mike Asselin at 232-8739. 


Very Ind y yours, 


GZA GEOENVI RONMENTAL, INC. 


~2.U /I" I 

Michael B. Asselin 
Senior Project Manager 

MBNSRL:tmd 
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PRESENT VALUE SUMMARY SHEET 

Name: Enaineerina Costina An alvsis for Focused Feasibili tv Study - Mottola Superfund Site 
Location: Raymond, NH 
Phase: Feasibi lity Study 
Base Year Date: 2010 
Date: 6122110 

SITE 
GW-1-No <;¥Y+ .xte na ~UD"C <;¥Y-Hmy,ae ¥Yncoe l:iiVV-4-t"'rovlae 

Action Water Supply House Treatment Co mmunity Well 

t $1,854,000 $4 ,623,000 $3,744,000 $6,971,000 
2 $1 ,854,000 $2,376,000 
3 $1,854,000 $2,892 ,000 

$1 ,854,000 $2,777 ,000 
1, 2 $1,854,000 $4 ,719,000 $4,377,000 $7,039,000 
1, 4 $1 ,854,000 $5,020,000 $4,751 ,000 $7,401 ,000 
1, 2, 3 $1,854,000 $5,738,000 $5,208 ,000 $7,498,000 

1, 2, 4 $1,854,000 $5 ,225,000 $5,083,000 $7,490,000 
1, 2, 3, 4 $1,854,000 $6 ,314,000 $6,064 ,000 $8,462,000 
1, 2, 4, 5 $1,854,000 $5 ,786,000 $7,889,000 
1, 2, 3, 4,5 $1,854,000 $6,856,000 $8,846,000 
1, 2, 4, 5, 6 $1,854,000 $5 ,863,000 $7,961,000 
1, 2, 3, 4, 5, 6 $1,854,000 $6 ,907,000 $8,919,000 

'Cost estimates are rounded up to the nearest thousand 
"Exact cost estimates can be found on the area specific present value ana lysis tables 



IT VALUE .YSIS 
Alternative: GW-1-No Action Alternative 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottola 
Superfund Site in Raymond, NH 

IIsite: Area 1 
Raymond, NH 

No Action Alternative (consists of residential well 
Feasibility Study 

Base Year Date: 2010 
sampling) 

6117110 
i 

Year Cost Cost Total Cost Factor (7%) Value 
$0 $0 $C 

~ 
$C 

1 $01 

~I2 $01 
~ ~ )~

3 $01 l,"" 
4 $01 

~ $30~ 
,763 :=1$01 $30C , ,,, 

6 $01 
~ 

,7, 

~ 
),666 

$01 ,623 

mII8 $01 
~ 

,7, 

~ ~ 9 $01 ,04' 
10 $01 

~ 
,7, 

~ 
),508 ,38 ,10011 

$01 l.4, 
12 ,7,;,OOC ).444 
13 0,415 ,31,12, 
14 

~ '7~~ ,388 

~I" 
$01 ,362 
$01 ;,000 ,339 
$01 

~ ~ 
,317 $2, ;~I$01 ,296 

19 $01 
~ :;;~ ,277 ,20

~I20 $01 ,258 
21 $01 

~ :;;~ 1¥s ~I22 $01 
23 $01 

~ :;;~ ,211 

~I2. $01 ,19, 

-¥a $01 
~ :;;~ ,184 

$01 ,172 
27 $01 :;;~ :;;~ ,161 

2" $01 15 

-¥o $01 :;;~ :;;~ ,141 
$01 ,131 

$~ 



PRESENT VALUE ANALYSIS 

Alternative: GW-2- Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feas ibility Study - Mottolo 

Site: Area 1 

IILo,catiion: Raymond , NH 

IIPt,as,,, Feasibility Study 

Base Year Date: 2010 

~ , 

Site in NH 

Description: Extend Publi c Water Supply 

Yea, I Cost Cost Total Cost , (7%) Value 
o $C $2, 1.000 $2 , 

II---~:-+---'ffi-~~:-S ~ :~~~~I 

11--.;;22;-+__ffi-$01~: ;:.QQQ '75"QQQL .226 ~I 
23 $01 "J,OOO ;,0001 )~. ~~+-~~; ,~825111 
24 $0 ,75,OOC ~ ,77E 

~ $0 0. 184 ,13,80C 
-"' ~OOC.l 72 12,90C 

1f-----;4 0. 16 1 ,12,07E 
~ ~OOC 15 11,25C 
29 0. 141 ~ 
30 E7S,00C.13 1 

TOTAL ~ •••??, 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment Systems 

Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site in 
NH 

Isite: Area 1 

Raymond, NH 

Feasibility Study Description: Provide Whole House Treatment 

IBase Year Date: 2010 

I~ 
c~s~"MIYear I I Cost Cost Total Cost r (7%) Value 

0 - - ~ ~ II$01 $93, 

=lim2 $01 '70 

~ 
, )20 1 

0t;3 $01 ' ,01 ,0201 0.' 
4 $01 ,,770 

I 
' )20 1 o. 

~~ $01 ,0201 

~~6 $01 ,,770 

~~~I 
0.1 

~~f $01 , ' 1 0.1 
8 $01 '70 187, ~~ i10S ~9 $01 , ' 1 ,.fgm 0.04' ;'01 
10 $01 $'18@ 

s~~~~ 
0.508 107 99E 

11 $01 $93:" 1 OM' 
12 $01 '70 187, 0.444 

JlI13 $01 , ' 1 '.f, 0..10 
$01 $93, .388 
$01 ~: ~ ~ ~$01 
$01 ~: ~ ~ ~$01 
$01 ~: ~ ~ ~I$01 $' , 
$01 ~: ~ ~$01 ~$01 j: ~$01 .197 

25 $01 l3J70 
~ 

0.184 i34 481 
26 $01 l3 , 0.172 

* 
$01 

J:170 ~ 
0.161 i*17111 

$01 '.15 

~ $01 ~:170 ~ 
0.14 ~I$0 $' 0. 131 

TnT.. e, ",,!.dI 



If---*~~O~ --+-~r-~~ $~ 
11--"""22;-----+-_Tnt--_~_T.:

23 $80,000 
24 

K
If-----;K 

29 
30 

TOTAL 

~OOOI o~ ~I 

522~ o~ ill
fiSS,000 I .226 $: 
rt;t 0 .2' 

~OOO .19, 
0.184 

~OOO .172 

~OOO 

~OOO 

0.161 
.15 

0.141 
.131 

521 ,85, 

PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well Public Water Supply 


Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 

in 

Sile: Area 1 

IILocaliion: Raymond, NH 

IIPt,a.." Feasibility Study 

Base Year Date: 2010 

Year I Cosl 
o 
1 

If---T-3 +-~:<t--~ 
If---+-~ +--_ffi_-~ 
If---T-6 +-~:<t--~ 

If----;;'-~ +---ffi--~ 
If---li7-0 +-~:<t--~ 

If---*;;--+-~:t--~ 
Ir-~~T-:~__~~_~~OOC 
11---7~~i--+--Tnt---~_T.: 

NH 

Description: Provide Community Well 

r (7%) Value Cosl Tolal Cosl 
$0 $4, 1.000 	 $4~ 

),935 = 
),873 ~I ~,OOO ). 816 i3lO,08OIl 

7~; ~I~,OOO 
),666 ~I 

~,OOO ),623 $96,56511 
),582 ~I 

~,OOO ),544 $84,32011 
),508 ;78~1 
),475 (62511~,OOO 

~OOO ::;~ ~I 
;ttt000 o~ ~ 

~OOOI o~ =1 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment Systems 

II Na,me:: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site in 
NH 

Site: Area 2 

IILe,catiien: Raymond, NH 

IIpt.a.." Feasibility Study 

Base Year Date: 2010 

Description: Provide Whole House Treatment 

I~~--~-~~~~~~~~~~*-~I 
.3· $33 , ~1 

,79,470 
',470 

,79,470 
',470 

,79,470 

;104,175 
;104,175 
;104,175 
;104,175 
;104,175 

'.296 $30,83611 

-We ~I 

'.161 
15 

'.141 
.131 

$2~ 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment Systems 

II Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site in 
NH 

Area 3 


IIL'Dc;'ti(,": Raymond, NH 


IIPlha"e: Feasibility Study 
 Description: Provide Whole House Treatment 

Year Date: 2010 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment Systems 

II Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site in 

Area 4 

IIL'Dc;'ti(,": Raymond, NH 

IIPlha"e: Feasibility Study 

Year Date: 2010 

NH 

Description: Provide Whole House Treatment 



IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottola 
Site in NH 

11511e: Areas 1 anO 2 
Raymond, NH 

Description: No Action Alternative includes 
Feasibility Study 

Base Year Date: 2010 
residential well sampling 

611 7110 
i 

Year Cost Cost Total Cost Factor (7%) Value 
$C $C .000 $C 

1 0.935 
2 ~OOC ).873 
3 0.816 
4 ~OOC .763 
5 $01 ~ .~ ~ ~I6 $01 
7 $01 ~ ~ ~I8 $01 . 32 
9 $01 

~ ~ 
).544 

~I10 $01 ).508 
11 $01 

~ ffi~ 
).475 :;;~I12 $01 ).444 

13 $01 ~ ffi ~ Wat .31 
~I14 $01 ,28 

15 $01 
~ ffi~ ~ .27. 

16 $01 $25 
17 $01 :75 

~ 
.75 0001 .317 ,. $01 '" ).29B 

19 $01 :75 
~ 

.75 

~ 
.277 .201,7: 

20 $01 ;r, ).2'. 
21 $01 :75 

~ 
.75 

~ ~ 
,15011 

22 $01 ;r, ',9'°11 
23 $01 :75 

~ 
.75 

~ 
.211 

~I2. $01 '" .19. 

fa $01 :75 
~ 

.75 

~ ~ ~I$01 '" 27 S75;,OOC 31 ',075 

}i ~OOC 
0'Ts" '1 ' ,25C 
.14 1 1,575 

30 0.131 
TOT, $1 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo 

Site: Areas 1 and 2 

IILa,cat;;an: Raymond , NH 

IIPt,as,,, Feasibility Study 

Base Year Date: 2010 

Site in NH 

Description: Extended Public Water Supply 

~ , 
Yea, I Cost Cast Total Cost , (7%) Value 

o $C 1.000 

11----+:---l------7~*I----~:S ~ :~~~hl 

11--;;22;-+-__ffi-$01~:;:.QQQ '75.,QQQL.226 ~I 
23 $01 "J,OOO ;,0001 )~.~~+-~~; ,~825111 
24 $0 ,75,00C ~,77E 

~ $0 0.184 ,13,80C 
-"' ~OOC.I72 12,90C 

1f-----;4 0.161 ,12 ,07E 
~ ~OOC t 5 1',25C 
29 0.141 ~ 

30 ~00C.131 •• ~ 
TOTAL ","a,o " 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment Systems 


Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 

in NH 

Site: Area 1 and 2 

Raymond, NH 

Feasibility Study Description: Provide Whole House Treatment 

Base Year Date: 2010 

~6/17/10 

AnnualO&M Periodic Discount Present 
Year I Cost Cost Cost Total Cost 

~ 
Value 

0 $ 480 ,272 ~;~; ~272 
$01 17,205 

2 $01 1t7, 2~~ 
190 

~~ 
1.873 

iii3 $01 17,20 

~~4 $01 1t7, 2~~ 
190 

~~5 $01 17,20 
6 $01 1t7, 2~ ~ ~~ ~ 

Me , 
7 $01 17,20 134, 
8 i* 1t7, 2~ ~ i I 

1.582 125, 
9 17,20 ).544 , 
10 $01 1t7, 2~ ~ ~ 029~1
1 ' $01 17,20 02 , 

* i* 1t7, 2~ ~ ~~ 
).444 III17,20 ).415 

14 17,205 1.388 

i ;117,205 0.362 
17,205 1.339 '2~ 

Ji ;117,205 0.317 

~17,205 1.296 
19 ;117,205 0.277 
20 17,205 1.258 78 ,6' 
21 ;117,205 0.242 052 ,103 
22 17,205 1.226 
23 ;117,205 0.211 
24 $0 $'17,205 ~095 .197 $42,4 , 
25 $0 $117,205 

~09E 
0.184 $39 ' ~1

26 $0 $'17,205 172 $37, 
27 $0 $117,205 

~09E 
0.161 

~I28 $0 $'17,205 0.15 
29 $0 $117,205 0.141 
30 $0 $'17,205 $ 11 9~ ::g 131 $31, )21 

TOTAL ",".,0.7 



PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well Public Water Supply System 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 

Areas 1 and 2 

IILe.eatia,n: Raymond, NH 

IIP~,as,e: Feasibility Study 

TOTAL 

in NH 

Description: Provide Community Well 



IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo 

IISite: Areas 1 and 4 

II~~:~:~:~~; Raymond, NH 
IIF Feasibility Study 
Base Year Date: 2010 

Year 
o 
1 
2 
3 
4 

Cost 
$0 
$0 
$0 
$0 
$0 

Site in NH 

Description: No Action Alternative includes 
residential well sampling 

Cost 

~o~~ 
~OOC 

Total Cost 
$C 

r (7%) 
1.000 
).935 

0.873 
).816 

0.763 
. ' 13 

).666 

Value 

@ $C 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo 

Site: Areas 1 and 4 

IILo,cat;;on: Raymond , NH 

IIPt,as,,, Feasibility Study 

Base Year Date: 2010 

Site in NH 

Description: Extended Public Water Supply 

~ , 
Yea, I Cost Cost Total Cost , (7%) Value 

o $C 1.000 

11----+:---l------7~*I----~:S ~ :~~~hl 

11--;;22;-+__ffi-$01~:;:.QQQ '75.,QQQL.226 ~I 
23 $01 "J,OOO ;,0001 )~.~~+-~~; ,~825111 
24 $0 ,75,00C ~,77E 

~ $0 0.184 ,13,80C 
-"' ~OOC.I72 12,90C 

1f-----;4 0.161 ,12 ,07E 
~ ~OOC t 5 1',25C 
29 0.141 ~ 
30 E7S,00C.131 

TOTAL ~ <,n1"" 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment Systems 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Supe rfund Site 

Site : Area 1 and 4 

IILoc:.tion : Raymond, NH 

IIPh,.se:Feasibility Study 

Base Year Date: 2010 

~6/17/10 

in NH 

Description: Provide Whole House Treatment 

AnnualO&M Periodic Discount Present 

l~y~:ar~~~1~~, :;$0~~I~Cost---l--~C~ost~To~t~a~I~~o~~st~~1;:2: _I 

22 1.226 ~ 
23 ;137,450 0.211 
24 $0 $' $ 1 01~ ~270 .197 
25 $0 $137,450 0.184 
26 $0 $' $ 1 01~ ~27C 172 
27 $0 $137,450 0.161 
28 $0 $' $ 1 01~ ~27C 0. 15 
29 $0 $137,450 0.1 41 
30 $0 $' ~"I---,,::g; 131 

TOTAL 

$47, 13611 

$41,15' 

$33,73, 

$4,,"0,". 



PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well Public Water Supply 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 

Areas 1 and 4 

IILe.eatia,n: Raymond, NH 

IIP~,as,e: Feasibility Study 

TOTAL 

in NH 

Description: Provide Community Well 



IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineeri ng Costing Analysis for Focused Feasibi lity Study - Mottola 
Site in NH 

IIs;te: Areas 1, 2 and 3 
Raymond, NH 

Description: No Action Alternative included 
Feasibi lity Study 

Base Year Date: 2010 
residential well sampling 

~ 
; 

Year ~ Cost Total Cost ~(7%) Value 
0 ~o ~O ) .000 

=11 $01 
~ $30~ );: 

2 ~O l ~300, ).~ 
3 $01 

~ $30~ ).8' ~I4 ~O l ~300, . 
5 $0 . '13 $213,90C 
6 $0 $; 0.666 
7 $0 ~OOC ).623 ~ 
8 $0 $; 0.582 
9 $0 ~OOC ).544 ~ 
10 $0 $; 0.508 

$0 ~OOC ).475 ~ 
12 $0 $; o~13 $0 ~OOC ).4' $31,12511 
14 $0 $; 0.388 
15 $0 ~OOC ~ $27,15C 
16 $0 $; 0.339 
17 .. ~ $2: i,77E 
18 :§000 rn ~;~~I19 000 000 

~20 I 000 rn 1,35011 
21 000 0001 ,15011 

"* 000 rn .226 

I I 000 000 

4it24 :m000 rn . 37 
25 000 0001 
26 17E 

~ 
m 0001 .172 

~I27 ~O l 17E ;7E .16 1 
28 $01 17E 

~ m 
~ 

15 

~1i1129 ~O l ilE ;7E .141 

T~L $0 .13 1 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feas ibility Study - Mottolo 

Site: Areas 1, 2 and 3 

IILo,cat;;on: Raymond , NH 

IIPt,as,,, Feasibility Study 

Base Year Date: 2010 

~ , 

Site in NH 

Description: Extend Publi c Water Supply 

Yea, I Cost Cost Total Cost , (7%) Value 
1 .,77: $C .,77< 1.000 ,772 

11----+: ---l------7~*I----~ : S ~ :~~~hl 

11--.;;22;-+__ffi-$01~: ;:.QQQ '75"QQQL .226 ~I 
23 $01 "J,OOO ;,0001 )~. ~~+-~~; ,~825111 
24 $0 ,75,00C ~ ,77E 

~ $0 0. 184 ,13,80C 
-"' ~00C.1 72 12,90C 

1f-----;4 0. 16 1 ,12 ,07E 
~ ~OOC 15 11,25C 
29 0. 141 ~ 
30 E7S,00C.13 1 

TOTAL ~ $5,'3"'7 



PRESENT VALUE ANALYSIS 
Alternative: GW-3-Whole House Treatment Systems 

IIName: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site in 
Raymond, NH 

IISite: Areas 1, 2 and 3 

IILocali,on : Raymond, NH 

Description : Provide Whole House Treatment IIPh;..e:: Feasibility Study 

Isase Year Date: 2010 

loale: 6/17110 

Value 

11~~-==-~~~ -==-~t=--==--=~~+~=-~~mlHI~~lm~~~g~~,:::~:~=:==::~"~149111 
7 1107,7801 0~'i-+---ii;.;,'7~,2; , 
H "Uf,lHUI "', ~ 0.582 109, 
9 >166,7451 $107 7801 ,2; ~ 0.544 

11 >166,7451 1107 7801 0.475 

1f-----~-----1f-----_m-----ffi66,745 1 110) 7801 174,5: 0)"4~44+-i~I--*'' ' 
13 fi66,7451 1101 fHOI 0.4151 

-+-----"':;t--fi '45 ----;""i::;;;--+-_i*':~~; ;~~! 06:51 
17 1107,7801 0.317 , )2411 

ml
If-----* h66.745r :~~;:;~~: ~ ~;~~ @JI

20 fi66,74sf ~ O.L'H $1U4~1 
21 >166,7451 1107 7801 ,., ~ 0.242 
22 >166,7451 1107 7801 ,2; 0.226 
23 >1~66"7451 1107 7801 0.21 $57,92' 

24 1107,7801 .. ~'9~7-=t:-=~~~08~' 1174T25l"a-~~0 ,
L5 110f,lHOI ~ 0.1H4 $50, 

~~ = ~~~; ;~~: :~: ~ ~: '2 ~~: ~1E 
-+-----"':;t--fii :~~; ;~~ ~~;:I g :r 

I I $5,: 

I Cosl c~s~&MI COSI' Tolal Cosl 'r (7%) 


o 

Year 

$675~ $01 $0 $675,258 1.000 
;166 f4> 1 ""'" 0.93' 

~:~~~ ill 

10 >166,7451 $1 0.508 mo, 



PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well Public Water Supply System 


Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 

in NH 


Areas 1, 2 and 3 

IIL"e'.ti',": Raymond, NH 
Description: Provide Community WellIIPlha:,e: Feasibility Study 

Year Date: 2010 

http:IIL"e'.ti


IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibi lity Study - Mottolo 
Site in NH 

Site: Areas 1, 2 a nd 4 
Raymond, NH 

Description: No Action Alternative includes 
Feasibility Study 

Base Year Date: 2010 
res idential well sampling 

~ 
i 

Year I Cost Cost Total COS~o,£!Tifo~'1o) Va lue 
$C 

1 
~ 

).935 

~I2 ).873 
3 ~~ )~ ~~I4 
5 

~~ $~~;~ .713 
6 $01 ).666 

~7 $01 ~~ 
pO 

~ 
).623 

8 $01 ;70 .582 
9 $01 ~~ 

pO 

~ 
).544 

10 $01 ;70 .508 
$01 ~~ 

pO 

~ 
).475 

~I12 $01 ;70 

i13 $01 ~~ 
pO 

~ 
).4 ' ,3' 

~I14 $01 ;70 ;28 
15 $01 ~~ 

pO 

~ ~ ;;~I16 $01 ;70 
17 $0 pO',OOC .31; ,23,77E 
18 $0 0.296 
19 $0 ~OOC .27; $20,77E 
20 $0 $; 0.258 $19,35C 
21 $0 ~OOC :Ez $18,15C 

~ 
$0 $; 0.226 $16,95C 
$0 ~OOC .211 $15,82E 

1i: $0 $; 0.197 $14 ,77E 
$0 ~OOC O~ $13,80C 

26 $0 $; 

n~~27 $0 $70 ,OOC .161 

i $0 $; 0.15 $1 ,25C 
$0 $70 ,OOC .141 $' 1,570 

30 $0 $; 0. 13 1 
$1 ,853,170 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feas ibility Study - Mottolo 

Site: Areas 1, 2 and 4 

IILo,cat;;on: Raymond , NH 

IIpt.a.." Feasibility Study 

Base Year Date: 2010 

Site in NH 

Description: Extend Publi c Water Supply 

~~T--+~.~--~~~I 
Yea, I Cost Cost Total Cost , (7%) Value 

o $C $3,370,92' 1.000 $3dfO,92S 

I~=~:==t===~~~t:=if~J' i ~ :~~~~I 

II-~~;;-~ -+------i$0:<t---I--+,:: ;:.QQQ '75"QQQL .226 ~I 
__ $01 "J,OOO ;,0001 )~. ~~r-~;~, 825111 
24 $0 ,75,OOC ~ ,77E 

~ $0 0. 184 ,'3,80C 
-"' ~OOC.I 72 12,90C 

1f-----;4 0. 16 1 ,'2,07E 
~ ~OOC t 5 1' ,25C 

~~ 0. 141 ~ 
ov ~00C.1 3 1 ~ 

~~~~~~~~~~ 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment Systems 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 
in Raymond, NH 

Areas 1, 2 and 4 

IILc,cation: Raymond, NH 

IIpt,as,.:: Feasibility Study Description: Provide Whole House Treatment 

Year Date: 2010 

: 6117110 



PRESENT VALUE ANALYSIS 
Alternative: GW-4-lnstallation of Community Well Public Water Supply System 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Supe rfund Site 
in Raymond, NH 

Site : Areas 1, 2 and 4 

IILacatiian: Raymond , NH 

IIptlas." Feasibility Study 

Base Year Date: 2010 

6/17/10 

Description: Provide Community Well 

If------'-'iiyeaC'-------t'r~'''!iI ~~:; C~s~&~: Cost ~o ~~~~ ~~~I 
1f-----,;1-+--TnI$0 _~_f.C , $, 000 -r~ 

< '01 $80,000 , UOU I 
3 $0 1 )816 

9 '01 UOU I ).".4 
10 $0 1 , )508 

11-----;.,2;,-+--~:"*I~~:f-----~ ,000 1 ~ ~ ~I 
11----i~:T-! -+------i:~~0 11--f.C:~~~ ,000 1 ~ ~--+----i:~~~~'"'11 

28 ;1' 0.15 
29 $0 $1 1.141 

30 $0 $; ,000 $~ OOO '.131 $7~1 

~db==~==~~==~==~=~ 




IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibi lity Study - Mottola 
Superfund Site in Raymond, NH 

IISlte: Areas 1, 2, 3, and 4 
Raymond, NH 

Description: No Action Alternative includes 
Feasibi lity Study 

Base Year Date: 2010 
residential well sampling 

I 
Year Ir, nl.., Cost Cost Total Cost r (7%) Value 

$( .~ ql 
m 

6 :§000 rn ~7 000 000 
8 I 000 rn ~ 
9 000 0001 1.544 
10 000 rn 1.508 

000 000 1.4?5 
12 i 000 rn IA44 :;:~I13 000 0001 'i14 000 rn ~, 10011 
15 000 0001 

I I 16 ;70 

~ 
m 0001 *1f $01 '" 18 $01 

~ 
,70 
~ 

.296 

-'-" $01 1.2 , 
$01 
~ 

,70 
~ 

.258 ',35011 

* 
$01 1.242 ,"011 
$01 
~ 

,70 
~ ffi ~I$01 1.211 

24 $01 
~ 

,70 
~ 

.19, ,77511 

]t $01 .184 :,BOOII 

$01 ,70:,0001 .172 ',90011 

t 
$01 

• I 
1.161 12, 

$01 15 11, 
$01 1.141 
$01 .13 1 $9, 

TO~ $~ 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo 

Site: Areas 1, 2, 3, and 4 

IILo,cat;;on: Raymond, NH 

IIPt,as,,, Feasibility Study 

Base Year Date: 2010 

6/22/10 

Site in NH 

Description: Extended Public Water Supply 

, 
I~Ye~ar~~~, +-1-""COS"'--.,;t-t7T~, 1~ $~~I 

20 0.258 ;19,35C 

~ ~OOC o~ ;:~ 
-=:=....211 '= 

1~~;~~+-___~~~:~~~~~T-~~1~,4~· 1 

TOTAL 



PRESENT VALUE ANALYSIS 

Alternative: GW-3-Whole House Treatment 


Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 


Site: Areas 1, 2, 3, and 4 

IILoc:atio,n : Raymond, NH 

IIPh"se:Feasibility Study 

Bas e Year Date: 2010 

Date: 6/17/10 

Year I Cost 

Ir------;-O +-~ 

in NH 

Description: Provide Whole House Treatment 

C~S~"M C~st Total Cost ~ Value 

, ~ $0 -¥s*~~~~ ~ ~I 
2 $209~ $381:;§[ ),873 ~I 
3 , $381 ,9501 0,816 , 
4 $0 $209~ $381 1,763 $451,09: 
5 $0 , $381 9501 0,713 $421 ,53: 
6 $0 $209~ $1 1E 97' ),666 $216,60 

=1,207,33311 
,154 ,48, 



PRESENT VALUE ANALYSIS 

Alternative: GW-Installation of Community Well Public Water Supply System 

II N,.me: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site in 

Areas 1, 2, 3, and 4 

Ille.eatia,n: Raymond, NH 

Ilp~las,e: Feasibility Study 

Year 

NH 

Description: Provide Community Well 

I 

Cost Factor 



IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibi lity Study - Mottolo 
Site in NH 

IISite: Areas " 2, 4 and 5 
Raymond, NH 

Description: No Action Alternative includes 
Feasibility Study 

Base Year Date: 2010 
residential sampling 

6117110 

Year Cost r-;;~s~'" Total Cost r (7%) Value 
$0 $0 $( 

~ 
$( 

1 $01 

~ 2 $01 
~ ~ )~ ~I3 ~O l ).8' 

4 $01 
~ ~ I 

S228 
5 ~O l 

5~6 ~O l ;7~ 

~ :~;~~O l ;It 
8 ~O l ;7~ 

~ :;;~ ~ m9 ~O l ;7' .544 
10 $01 ;7~ 

~ :;;~ 
).508 

~O l ;7' ).4, 

12 $01 ;7~ 

~ :~;~ 
).444 

13 $UI i14 $01 ;7~ 

~ :;;~ $: 
15 ~O l ;7' 

:lli =!iji - * 
$: 

~O l .296 522, 
19 $01 ~ ~ -Wa- S~~~I20 ~O l 
21 $01 

~ ~ ~ ~I22 ~O l .2: 
23 $01 

~ ~ 
.211 J~~I24 ~O l .19, 

it $01 
~ ~ 

).184 

~I~O l .172 
27 $01 ~~ m ~ 

.16 1 

~I28 ~O l 57' 15 

¥o $01 ~~ ~ 
.141 

$~~Ol .13 1 

TO~ 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feas ibility Study - Mottolo 

Site: Areas 1, 2, 4 and 5 

IILo,cat;;on: Raymond , NH 

IIPt,as,,, Feasibility Study 

Base Year Date: 2010 

~ , 

Site in NH 

Description: Extend Publi c Water Supply 

Yea, I Cost Cost Total Cost , (7%) Value 
o $C 1.000 

11----+: ---l------7~*I----~ : S ~ :~~~hl 

11--;;22;-+__ffi-$01~: ;:.QQQ '75.,QQQL .226 ~I 
23 $01 "J,OOO ;,0001 )~. ~~+-~~; ,~825111 
24 $0 ,75,00C ~ ,77E 

~ $0 0. 184 ,13,80C 
-"' ~OOC.I 72 12,90C 

1f-----;4 0. 16 1 ,12 ,07E 
~ ~OOC t 5 1' ,25C 
29 0. 141 ~ 
30 ~00C.1 3 1 ~ 

TOTAL $5,7" ••' 



PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well Public Water Supply System 


Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 

in NH 


Areas 1, 2, 4 and 5 

IIL"e'.ti',": Raymond, NH 
Description: Provide Community WellIIPlha:,e: Feasibility Study 

Year Date: 2010 

http:IIL"e'.ti


IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibi lity Study - Mottolo 
Site in NH 

Site: Areas 1, 2, 3, 4 & 5 
Raymond, NH 

Description: No Action Alternative includes 
Feasibility Study 

Base Year Date: 2010 
res idential well sampling 

~ 
i 

Year I Cost Cost Total COS~o,£!Tifo~'1o) Va lue 
$C 

1 
~ 

).935 

~I2 ).873 
3 ~~ )~ ~~I4 
5 

~~ $~~;~ .713 
6 $01 ).666 

~7 $01 ~~ 
pO 

~ 
).623 

8 $01 ;70 .582 
9 $01 ~~ 

pO 

~ 
).544 

10 $01 ;70 .508 
$01 ~~ 

pO 

~ 
).475 

~I12 $01 ;70 

i13 $01 ~~ 
pO 

~ 
).4 ' ,3' 

~I14 $01 ;70 ;28 
15 $01 ~~ 

pO 

~ ~ ;;~I16 $01 ;70 
17 $0 pO',OOC .31; ,23,77E 
18 $0 0.296 
19 $0 ~OOC .27; $20,77E 
20 $0 $; 0.258 $19,35C 
21 $0 ~OOC :Ez $18,15C 

~ 
$0 $; 0.226 $16,95C 
$0 ~OOC .211 $15,82E 

1i: $0 $; 0.197 $14 ,77E 
$0 ~OOC O~ $13,80C 

26 $0 $; 

n~~27 $0 $7E ,OOC .161 

i $0 $; 0.15 $1 ,25C 
$0 $7E ,OOC .141 $' 1,570 

30 $0 $; 0. 13 1 
$1 ,853,170 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo 
Site in NH 

Site: Areas 1, 2, 3, 4 & 5 

Raymond, NH 

Feasibility Study Description: Extend Public Water Supply 

Base Year Date: 2010 

6/22/10 
I 

Veor ~ Cost 
--Ts]o~~:~1 ~%) VIII0 ~o ~O , 

1 $0 

Ii $30~ ).9: 
2 ~Ol ;300, ).B. 

~3 ).816 
4 0.763 
5 @2;ooc ' 13 13,90C 
6 0.666 
7 ~OOC ).623 ~ 
8 0.582 
9 ,7, DOC ).544 
10 0.508 ;;~§,7, DOC ).475 
12 0.444 

DOC ).415 ,3' 2, 

~ ~ 
.388 

*~I~O l ).362 
16 $01 

~ :;;~ .339 

~I17 ~O l ).31, 
18 $01 

~ :;;~ -m ~;~~I19 ~O l 

20 $01 
~ :;;~ ~ ~I2 ~O l 

22 $01 
~ :;;~ .226 

23 ~O l 

:fit24 $01 :;;~ '7~~ . 37 
20 ~O l 

26 $01 17~~ '7~~ .172 
~21 ~O l .16 1 

28 $01 :;;~ '7~~ 15 
29 ~O l .14 1 

~30 $0 175,000 .13 1 

~ 
..... 



PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well Public Water Supply System 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 
in NH 

ISite: Areas 1, 2, 3, 4 & 5 

Raymond, NH 

Feasibility Study Description : Provide Community Well 

IBase Year Date: 2010 

IDate: 

COIS~&MI 
I 

Year 

~ 
Cost Total Cost Factor (7%) 

~I$01 $0 Ws1 ~' '01 
2 

~ 
$, ,0001 ),873 

III~:OOOI 
0., 16 

4 1m .763 

~~6 1m ~OOOI 

III0.' 
8 1m ~OOOI ~ 
9 0 .04' 
10 1m ,0001 ~OOOI o~ III12 ~ ~OOOI 1.444 
13 0,41' 

.388 $60 4011 

-¥at ~ ~OOOI i* ~ 
-¥at ~ ~OOOI 

-¥at ~ ~ ; 1 5~~ 

-¥at ~ ~OOOI 
~,0001 

-¥at ~ 10001 

* ~ 
0001 ,0001 .184 

~I0001 ,0001 72 

fa -¥at~ 10001 
.161 

~I.15 
29 -¥at~ ,0001 .141 

~~I30 ,0001 . 131 
I I I ~ 



IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibi lity Study - Mottolo 
Site in NH 

IISite: Areas " 2, 4 , 5 & 6 
Raymond, NH 

Description: No Action Alternative includes 
Feasibility Study 

Base Year Date: 2010 
residential well sampling 

6117110 

Year Cost r-;;~s~'" Total Cost r (7%) Value 
$0 $0 $( 

~ 
$( 

1 $01 

~ 2 $01 
~ ~ )~ ~I3 ~O l ).8' 

4 $01 
~ ~ I 

S228 
5 ~O l 

5~6 ~O l ;7~ 

~ :~;~~O l ;It 
8 ~O l ;7~ 

~ :;;~ ~ m9 ~O l ;7' .544 
10 $01 ;7~ 

~ :;;~ 
).508 

~O l ;7' ).4, 

12 $01 ;7~ 

~ :~;~ 
).444 

13 $UI i14 $01 ;7~ 

~ :;;~ $: 
15 ~O l ;7' 

:lli =!iji - * 
$: 

~O l .296 522, 
19 $01 ~ ~ -Wa- S~~~I20 ~O l 
21 $01 

~ ~ ~ ~I22 ~O l .2: 
23 $01 

~ ~ 
.211 J~~I24 ~O l .19, 

it $01 
~ ~ 

).184 

~I~O l .172 
27 $01 ~~ m ~ 

.16 1 

~I28 ~O l 57' 15 

¥o $01 ~~ ~ 
.141 

$~~Ol .13 1 

TO~ 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water Supply 

Name: Engineering Costing Analysis for Focused Feas ibility Study - Mottolo 

Site: Areas 1, 2, 4, 5 & 6 

IILo,cat;;on: Raymond , NH 

IIPt,as,,, Feasibility Study 

Base Year Date: 2010 

~ , 

Site in NH 

Description: Extend Publi c Water Supply 

Yea, I Cost Cost Total Cost , (7%) Value 
o $C 1.000 

11----+: ---l------7~*I----~ : S ~ :~~~hl 

II-~~;;-~ -+-------i$0:<t---I--+,:: ;:.QQQ '75.,QQQL .226 ~I 
__ $01 "J,OOO ;,0001 )~. ~~r-~;~, 825111 
24 $0 ,75,00C ~ ,77E 

~ $0 0. 184 ,13,80C 
-"' ~OOC.I 72 12,90C 

1f-----;4 0. 16 1 ,12 ,07E 
~ ~OOC t 5 1' ,25C 

~~ 0. 141 ~ 
ov ~00C.1 3 1 ~ 

~~~~~~~~~~ 



PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well and Public Water Supply System 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo Superfund Site 
in NH 

Site: Areas 1, 2, 4, 5 & 6 

Illoeatiion :: Raymond, NH 

IIPI.aso" Feasibility Study 

Base Year Date: 2010 

: 6117110 

Description : Provide Community Well 

Yea, 
o 
1 

3 
4 
5 
6 
7 
8 
9 

I Cost Cost Total Cost 
$C 

, (7%) 

1.000 
Value 

* "" "'"' 0.161 -;;;0;;-'"' ci,OOC ~OOC 0.15 '23~ 

29 "" "'"' 0.141 ~'21 ' 855 
30 ci,OOC ~OOC '.13' .20,30 

TO~~====~====db====~====~==~~S; 



IT VALUE .YSIS 
Alternative: GW-1-No Action 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottolo 
Site in NH 

IISite: Areas " 2, 3, 4, 5 and 6 
i : Raymond , NH 

Description: No Action Alternative includes 
Feasibility Study 

Base Year Date: 2010 
residential well sampling 

6/1711 0 

Year Cost Cosl Total Cost r (7%) Value 

° $0 $0 
o~ 

$0 
1 

~ 2 
~ ~ 

0.873 1,90011 
3 0.816 
4 

~ ~ 
0.763 

5 

~i 
,2 ' ,90011 

6 ;,000 1 0.' >49 
i 0.' 

~8 o~ 
9 0.544 

0.508 
0.475 

12 0.444 

'" ~i 8114 O. 
15 O. 

* ~I 
.296 

19 o~ ~~~~ 20 O. 
21 o~ ~~~22 0.2: 
23 0.211 15~124 0. 197 14,7. 
25 0.184 1,800 
26 0. 172 ' ,900 
2. 0. 161 )75 
28 15 ,250 
29 0. 141 ;75 
30 0. 131 

$1~TO~ I I 



PRESENT VALUE ANALYSIS 

Alternative: GW-2-Extension of Public Water 

Name: Engineering Costing Analysis for Focused Feasibi lity Study - Mottola 
Site in NH 

Site: Areas 1, 2, 3, 4, 5 and 6 

i : Raymond, NH 

Feasibility Study 
Description: Extend Publi c Water Supply 

Base Year Date: 2010 

6/22110 

Year Cost Cost Total Cost Factor (7%) Value 
0 $0 ,,12: .000 ,12: 
1 r--1¥c 0.935 

~2 0.873 
3 r--1¥c 0.816 
4 0.763 
5 0.71 3 

~6 0.666 
7 ~~ ~8 o. 
9 0.544 :m0.508 
1 0.475 
12 0.444 
13 0.415 HI14 0. 3BB 

15 ~~O. 

0.3' 

~IlB 0.296 

19 0.2, 

• 

2011 2U 0.2'B 
21 ~~22 O. 

23 0.2' 'l~:Ws1i: 0.197 
oJE 13,800 

26 0.2Z3,. .12,900 
2, O. 12, )75 

1i 0-:15 .11 ,250 
0. 141 ),575 

30 0131 

TOTAL '.,on. ?OR 



PRESENT VALUE ANALYSIS 

Alternative: GW-4-lnstallation of Community Well Public Water Supply System 

Name: Engineering Costing Analysis for Focused Feasibility Study - Mottola Superfund Site in 
NH 

Areas 1, 2, 3, 4, 5 and 6 


IILe.eatio,n: Raymond, NH 

Description: Provide Community Well 

Ilp~,as,,, Feasibility Study 


Year Date: 2010 
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